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(57) Abstract: A compound represented by the following gen- 
eral formula (I) and its salt: (I) wherein the ring A represents a 
nitrogen-containing heterocycle; the ring B represents an option- 
ally substituted 5-membered heterocycle; R represents hydrogen 
or cyano; and other symbols are each as defined in the description. 
Because of having a DPP-IV inhibitory activity, the compounds 
represented by the genera] formula (I) are useful as preventives 
and/or remedies for type 2 diabetes, obesity, autoimmune diseases, 
cancer metastasis, HIV-infection, skin diseases, prostate hyperpla- 
sia, etc. 
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sfflK^MW*. VfrVWb GLP-1 tt^rtlc:*5V>-CW:ic55-Wlif§n 
5. *r0*T?t><!#fc: DPP-IV lnj; 5ftat«fi^-efc 5 s DPP-IV tt GLP-1 £ 

a^fcSJUf ur^?g«a[ GLP-i &g&-f5o glp-i # glp-i 

Ix-k^-^LS^ffl-rSri^b, GLP-1 O^l^^tcWI 
5 {k-rSRrtBtt*Sfc5 0 LfctfSo-C, DPP-IV PlWfc<fc9 GLP-1 ©#fl?£WJ 

-rs^f*. glp-i fcmm&<oT7'v-?-kvxm&b^7L(btiz> 0 -r%t> 

DPP-IV r£fcl£ 9> GLP-1 <£>fN8&iiS#\ -f^y^^ 

10 * tc DPP-IV {^W^T 8 ^ K-Cfe 5 - o ^7°^ K Y <Ojm. %M&% 
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15 TiSv^ dpp-iv <D3§WJLffl$*t-cv^<5::£, t&i:JftIIB:fc0>J&#"?l*v* 

dpp-iv stt^ffl$ti-cv>5^i^b, dpp-iv©pi««, &mm'Bi.x*mi 
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COOR'\ OCOOR 10 , OCONR^R 12 , S0 2 OR 10 , OS0 2 0 
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R 10 & 
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/K C2~87;^=/K C l~8T/i^=aryy ? ^ C3-87;^=!)ry 
15 :fcJ;tfC3~8T/V3r-yT f >£^fr-?-o 

C 1~8T/V^r/Vtfi> 7*?vK ^fvK 7°ntVv, ^V?7l\ 

**^i8J:tJ^©Jlttfcfc#llc1-3. 
C 2~87/V^- ^X^K T'n^^/K :/r=/K ^t^K 

20 C 2 ~ 8 T/V^^/l^i tt, T'n t°~/V N ^^-/K 

C l~8T^=3ryx^tf^ ^fDfV, ^JJt*^ r/ctfy^y, y 
f!)fv, ^yf]Jr^ ^'>]Jf^ ^f!)7y, t^fDr^J: 
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y^^ ^^-v-- y ^f=!lr^ t^=yf^w« 

rc3~15(D«^ -jRS:**:ttHSR^5(i«J C3-150 

£ft5o ^p^p^V, ^u^y, S/^n^y^^, v^n 

15 ^^rf"^> i/^n^^y, ^c^p^-^^^> ^P/ty, iX^P-r;*^ 
^p^-r*^ ^pKt*^ ^oMJKf*^ */9**r\> s 7 s f 

20 ^i>^ 7Xvy, t KnTXuy, ^yfy, fc Kp^f^r^ 
a s-^y^ty, s-'fyn^ r^'fy^v^ s 7tt7fy, 

^-l^^ y^-ri/yfls^ 7^h7t^ ^t 0 p [4. 4] j 

25 *fc'P [4. 5]t#^ [5. 5] WfUls^ tf ^ p [2. 

2. 1] <^79>* \£*s#xi [2. 2. 1 ] ^Z?9- 2 -^V, tf 3/* p [3 . 
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1. 1] ^flSs tfV^P [3. 1. 1] ^^-2-31^ [2. 

2. 2] Jr??>, [2. 2. 2] Jr? $-2-^1/, Ttf^Vl? 



3-1 5_R«gi§Jj§H\ ^ig-T-^o.t^a^MiF^^^^tLS 1~5^@ 

trp-/K >r§^/~- /k mjtja-/k rf7/-/K t?7y*-;K t°y 
15 s?y, if7^> try t°y^yv, rifify, ^r-tffcry, 7?y, 

If 7>\ ^-fet"^ ^^acy, ^t°7^, ^fc°>\ ^-^f-y— /K 

-zK a-^tf-^y, ^f-^T^V, ^iHffc 0 ^ ^f-^T^tf^ ^ 

20 vk-/k -fy-r^K-/K ^fyKy^y, ^y^my-/K *<^/7 
y>\ ^y^yy77>> ^y/Wxy, /fy^y/Wsy, ^ 
7Wi/^ ^y^y*-7K -fy^;yy, ^yy^y, ^y 

7^7^, ^y^y, t7fyyx */*?-yy% w/y^ 
yy; y y, ^yj/tf-^-f-y*— ^y/f77*- /k ^yyV 5^/— /k 

25 ^p^y, ^yj/^Hrtfy^ ^v^aMHffcfy, ^yya-^-fr^T-t?*' 
y x ^yy^fy, ^yyf7ffy, ^yy^T^r-tftfy* ^yy"7 
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✓ h y #/w<?y-/K i3 -TJ/v^y y 7it^, 
5 yfny^ -<y 5 i?>&^swib*L3o 

10 ^hyyyy, ff7/y^y, f^yy^ t^yy^^ ^tKat°y 

— t Knfc°y^>\ s?fc KaT-ifl?>\ fh7t Kp7^^ fc K 

TiffclV, **V5y, ^P"fe^^ KP77^ 7h7tKP77y, 
-ytKPlf?^ fh7tKPt°7^ i^fc: Kn^-df-fet 0 ^ 7b7t Kn 

fh7kFnf^7xy, Kpf tt'7^ fb7tKPW 
20 7>\ S>fc Kn^t 5 ^ 7b7t Knfxlfy, fc Kn^3ib 0 ^ N 
t Kp 7f7kKptW-;v y$>y) % 

» , s?fc Knf fF^tKpfT/-/!' (f7^y^V) % 

25 5?tKn791f^ rF7t Kn^^ifv, i^t KPt^t^7^;K x 
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y % i^t Knf 7^7^ fh7tKcf7^7^ i?t Kaf 7^t' 
y> 7l>7t KoWt"^ fc KP^-Tlftfy* 5>te KnxT^Tif 
fc 9 ^ fb7t Kcf7i?7f^ /^-t Kof 7^7f ^/VJftJJ 
y % ft^JI^ *W7y, -<yF!l^ >f y y K U y\ 
10 t KP^y/77^, kp>t y^yyy^s^ 

f h^tKnWpy /^-tKoWpy i?tKo->yyj>y ? 
20 h^t Kn^yyuy t Ko^yyy ^yyt^-wy, s>t 

yf7y-/K/^t Kn^yy*T7y-/K^t Kn^vy^^y— /K 
^-kKn^y^^^/-;K v?k KP^yy7f If y x hyt Kp^ 

25 yyr-iftfy, Kn^^y^nfifv.x F7t Kp^yy^rftv, 
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pT^^y, Kp^yy^fr^y, x 

h7tKn^/77^ 7>7tKoi?^y^t7xy, t Ko 

y, s^a-^y, wy, ^tf-^iM y^y, ^yy^tf-^f-y, ^p-^ 

«t^ro©R '^-ii^ioti as 

AtmG-f&m) zBj&i-zm&vfrfrzmt lt«, c 3~io©^ 

pr?y, ^B7*^y, y^P^y^y, y^P^lhy, y^P^T^y, 

y^p^-^y, ^p;ty, ^pf*ys ^p^yfy, y^P^ 
3r-fey, y? p-^y^y, y^p^^y, y^p/^y, y^nfty, 
y^p^y^yo:y % y^n^f-i^cy, y^P^y^S^y, i/^n^- 
15 ^sfcny, y^py-j-^bcy, >y^pf*^xy, ^y-tfy, "T-^i^y, 

«ry^yfcj?aw btiZo 

xwrnm* , m-mmisittifcfrt szocr 1 #-sttcfc o -c * t° p 
& (»c) *Mj$rrz>m&<ofrfrzmk b-ns, C3~i5©ii^ r# 

^/cttH^(D^fp^fctt^fP^^^t>L, ^B7*P^ 
20 y, y^py^y, y^P^<y*y, y*P^f-y % */9v*<79v^ y 
?njr??y, y^p/fy, y^n^y, y^p^y^y, y*P^ 
•fey, y^p^y-ry, y^nt^y, y^p;^y, y^pfty, y 

^n^y^v?ccy x y^y n^f-y^y^ y^y p^ v^y, y^P;*-y 
^ycry, ^p/t»y*xy, y^pf^^yx J?t Kpf7^vy, x 
25 b7t KPt7^yy -fyfy, -f y^y, 7^yyjfeif^tf e,^,, 
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-7K fT^-;K Vy^S-JK I'S^Vys^ ^T^V 

Kofp^y, ff7t Knfc°y^>\ f f7t rh7t Kb 

^^Hry^s -Y^Ky^ sO*/?** 

io y-/K *yy>\ ^y^/y^, *y ye?^ wjiv, •j-^ys^, 
yy^v 5 ^ ^y^-y-y^ '>y/yy i, [4. 5] 

it (SIC) Sr^-r<5#a-O^S»^LTtt> fflftSfctt— «U5fC<SIU0 3 
15 ~10I^I^ ^J^^it«llJ^^P>m$tt51~5®0^ 

t s nyv?y v^fc Knk°n-7K tf^y i?fc KPt°y 5?^> 
7 1 h7t Kntry 7b7k KP77y rh7t KBtf7y S?te K 

Pfcf^^ KP77^7h7t Kpft7s^, i^t KBft7iy 

20 ^tKcfT^y, ff7tKoWy, 7h7tKn^;py, t 
*W«B*^, r«jft2^u-ct>J:v^ci'-8«#ili fc*5«-5 rci~ 

smmmi tit, rnrno rci-s^mj tmm^mt>-r e 

fll&tf, tK^Ss Cl~87;^^ ^-y (C1~8W/V) T 
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~8 7;v^) */V*=WT?A C2~8TW^/, 7i-;K C3 

5 ft5 0 

io mm t Mx.tf, c i ~ s mmm. *its. c i ~ 8 

(C1~8 7W) T5A v 5 (C1~8 7M;V) 75/, C2~8T 

/Nn^y, (C1~87W) ^/MwWTSA C2~87V/V 
TSA 7^=/K C3~8^n7M;K *5it;t o y v^Wi^jiiR^tL 
15 5 l~5f@<£>S^W btlSo 

20 t^ts rg^j t\*. ±ia<z> mm^^vxhx^mm^tctimm 




15 



WO 2004/016587 



PCT/JP2003/010401 



1rt£t>%^ ( i ) x^istbZfc&Voo *> *, % -jrs: (ia- i ) „ (ia 

-2) % (IA-3) , (IA-4) -Z^iSfoZik^mtD^-ffohUti LV\ 

5 1~8T/V3r/K liMtLT!><tV^C 2-8 TVKT^/K S&SSr 
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* fc^lSt A (DgmS^fe 3 R 1 © - o#— J&fc: ft o T Sr * fc> p # C L 
20 r^J^u «*atD«:»rtUTfcJ:v\ 
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****>■*-. ) , -ASSt (1-e) 
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IE* ^ »33IS#te£oT93fci&»fcJ:5fc, Wa»;b&fcv*|R!JttiIi© 

t Z fr©»£fc-e*> 5 £ i 
[£] 

15 -uss* (i) t?^**L**»Wfls^lfc»4, &&©#&-?$ is -f5l£«m 

y, ^n^yf;i/7^;y, ^y^;V7^, 7x^W5y, t°^y^ 
^ ^7^7 — yVT^y, by* (fcKn^So*^ 

25 ;v) 7$/^^^ Vi/y, T;^=-y, n - y- ^vv- D - tf;V% * y^) 
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hxit, tmm., jut***;* mm, v ymm., mutin®*. 5%mmm&. 

ill -k* (i) -e^^ti5^#)fi, -ass* (id 



15 (^"K Xtt»|]§C^©fiM£«:&;bU ^ffcOfB^fc^lBi 
2) BH4^Tfc*3»*3Jfc#l!!£j&, 
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3) to*x4mK£zwimKj&m*mft>tiZo 

&M,<D7m<t%!) (Tmik-r hvvj*. *BMb* y -7^ Tmitvj-v&m > 

0~4 0'C©?aS-T?ff*t>*l/5. 
10 2) MMS^TWJKftttKJfcBu fllfctf* «W Gfrfb^w, *n 

u<tt^tLboia^» (#Mb**/#iMS0 o~i o owumx-ftte 

15 3) M7kmftm\z.£ZW.WmBifen, W*.t£* BR (^-tvi^ (r^n 

&*tcmmTo*m^mnT&tcte¥mT^~t?j>>ftiET, o~2 o 

[2] -jK5S (I) T?*$*l<5fls£4&tt\ -UStA (m) 
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oh an) 



-usss (iv) 




5 (5£*> "T'<T©IB-§-aMIBtl^C#!*tr^-f-o ) V7p£M{k&*l&T 

(1) gfe/>7-r f^v^5^ 

(2) ^tt***frAVN&#& 

io (3) m&M*m^z>*&mmfb}i?> 0 

20 K£#«l& ($^*f->\ Th7tKa77 f30 «f», T/l^ U (« 
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(2) ^MTK^^fflVN^^-ftfi, 08;tff, 
^fcMf^ffc (^cn^xf;K ^DP^y7*f^l) i^ 0~4 

/k fh7tKn77yf) *fc«*i«-c, (tfy^. 

15 &##£Ts fB£jW ( 1 , 3 - l>*st n^vvl^/^S^ 5 K (DCC) , 
1 3 - [ 3 - {t>* ^-W % J ) 7* tW] HM£ 9 M 5 K (E 

DC) % 1, 1' -*A<#='fi' 9 M%?''S—A' (CD I) , 2-^op-1 
-^fvvtfy ^7A37l l --fxi bT/v*^*^Kil!Kii** 

(l-propanephosphonic acid cyclic anhydride^ PPA) ^) &rJEV\ 1— tKn 
20 h y (HOB t ) SrJBV^Sj&^V^&l^ 0~4 0lCt 

rttb (1) > (2) *5<fctf (3) ©HJftWu Vvf*lt>*JSfe*f* (T/> 

— «5£ (n) T^ft-Mb-a^f*. -ass*; (rv) ^SftSfl^fc-tfE*; 
25 (v) 
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(v) -c^stiSft-fr*, 1-**>*>-jKS: (v-i) , (v-2) , 

5 (V-3) N (V-4) > (V-5) s (V-6) % (V-7) *5£tf (V 

fiTFoEJSlgai'K R 5 \ R 5 \ R 5< \ R 5d »WttR 5 i:[iCi* 
Sr*bU R 6 \ R 6 \ R 6 % R 6d ^ R 6o > R 6f W»R 6 ^« 
10 Sr^bl, (fcfcU R 6 \ R 6 \ R 6< \ R 6d , R 8 \ R 6f ©H^<i 
t— ott^^JS^Sr^^fo ) > R 1A ttR l ©5*>©fe££WL*rt>.fcV'*C 1 
~ 8 T/^/VSrftfr U Bocftt-^F U Me 

tt^/UfSr^bU tButtt-^M*^U Et«xf/uS^ 

15 ^*/W*:=^Vg£*:b U Na HMD S f/Vi?^7fVt ? 

3&*3s kj&iss*; (2) fc&vv-c, kis, mizR'n&fr&zig&fcteo 

1 ~ 4 ©SE»Sr*t> U ffifcR 1 ®£#EfcVi4§6>K:fiO 1 ~ 5 © 

20 
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jiiasisxm^ (i) ~ (5) wzmM£titz.mmmn&£tfmmte, & 

(XXVI) ■C^$ft5fc<&4fct4, Tetrahedron Letters, 1998, 39, 
5 5887-5890 J.Org.Chem, 1995, 60, 2925-2930 iCfBifc £ tlfc^fci o T 

±iaoKf&xm^; (D ~ (5) , sir^-rmmnKtsm^ti 

Mx.tf, ( I ) «t\ 



Starrs £ifls-c#5„ 

15 *fc s -JR5S (I) 

(R 1 )k 4 




^fcS4fc£*©*rofr?*>-5-JKa; (v-i o) 




COOH 




x&z^mv^mw-xhzik&m (v-i d 
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Boc 



(V-U) 



H\ ±iB©-«a: (vi) ttc\i (xvm) x^fi^t^m<D^t>y>\m^ 

%\\&m, -ff£t>%-1B&: (VI- a) *fe»4 (XVIII- a) 



5 ^£tL5te^&ffl^TS;Sim5£ (1) £fcte (3) tmmzLXM& 

10 */UaK^5//v*©«SHIi t LXtt. mx.lt* T V 

t-^^S, MJ^OPxf;H, ^i/^/V (Bn) ^ai^^aj^ 

/V (MOM) (EE) h h 9vV 

15 (MEM) 2-fh7tKnt°7=;l' (THP) h!)*^i/V/l' 
(TMS) hVa-f-A'SsVA' (TES) & t-^/W^^^>y^ 
(TBDMS) ^ x t -^/I'v^ai^/Vv'yyV (TBDPS) g N Tir^- 
(Ac) S % tr^n^f^S, "^Af/PS, ^y^/W (Bn) p-* 
h^-^vvi^ 7U;^^;^=/v (Al 1 oc) 2, 2, 2 
20 -MJ^ppi h^tf/V^/V (Troc) hfl& 0 
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)V- 1 - {4-\fyx.=-JV) xh*i/2iA'#~A' (Bpoc) bV^J^ 
^-nTir^/vSx 9-7y^u=/^ h^rv^/V/tf-/!^ ^V^/V (Bn) 
& p-> h^^^A-^ ^y^Vt^i'^/V (BOM) 2- (h 

5 y * ^/v^ y /v) if*^ 5vv ( s em) fens, 

* Y**S**f->\> (MOM) 2-7f>7t Fnlf7^ (THP) £ % 
T-fef-ZU (Ac) S^We>^5„ 

V \, #1 X. f3> T. W. Greene, Protective Groups in Organic Synthesis, Wiley, New York, 
1999 fclB«te;fcfct>0#/flV^;}l5o 

15 (1) 7A>#Vtia*£m, 

(2) BMt*#Tl!:*j»t5Jft#«K^ 

(3) to*mfMKZZMmR&s 

(4) s^y>v«©jtt«flK«, 

(5) &m*%^ftmmBtj&. 

20 (6) ^^Srffiv^JKfiMHISrii:«^(f&^«. 

(1) r/WVM^frkzmvmRfotis WflK^K 

iMb^- h y * a, yjcsMb* y tkbmis y mj»m ^ y ±m&m 
25 ©Tfciwwfe cdcSMb^y*-^ *iwi5*^>^A*) ^7t««« urn* 
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fflwr, o~4 0°c<DmM-Z'ftte*>M o 

^pnxlvK^ SJtf-^lM^ g|SI^/K T-y-/V^) *K cm. 
MJ7;vtn^ p-h-y/t^) , 

15 0^©»ltCff*:fc>ft5o 

(4) ^y/v^»HSJ5&{i. *fc&jfoL5S^«J8*SE (fh 

7^ K^ffl^T, 0~4 0t2©S£"T?fr*;b;ix5. 

(5) ^jR*fflv^jK««®sw:, ^jx.ff> m\mm mm. pH4.2~7.2 

*) «K »*aE»w#&T^ ^R-C*>tutfJB*«Sr*Mt*dse>, 0-40^ 
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>m%) * J: V/* (2-^5vi— ^V^hy ? A, 2- 

5 ;^7^^7i ? ^A (0) , Ht^f* ( h ]} 7^~;V**yj ^) /< 
7^*7 A (H) , B&fc*?*?!^ (n) , mthV* (M)7i-;V^7>f 

d^»7a (1) *?) fc/Bv^t, o~4 o°c<Dmmx*fttet>hz>o 

t.tc, ±|E^^^t>x 08 & fix T. W. Greene, Protective Groups in Organic 
Synthesis, Wiley, New York, 1999 {ClBtt & *lfc#£fc iot, flfc^TOfc^T 
10 ft? ££#^#60 

15 ^fcfi^^&td^oTM^-rSii^-ctS,, -« (IV) 

T?^$ti,s^#ifi^x*fe«?, (m) T^£ftMb^»^&<z>ft 

20 fflV^ciSjt^^n^hi/y^^-, 11^07^^77^-, 

7^nvF^77^ -£fctt», ^M^SHe: £ «9 »f 6 ^ t tfi 
[#14] 

25 -j&5£ (i) T^$tlS*»^^^o*^4«^{-lig^^t>coT*fc^9, E 
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mm±<Dmm*nm. 

5 2mmmm, mm, gBftft&A* mm&, hivh^ &jf»£tmte 
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if 

-Y V* 5 L-m.ONO-5816, YM-440, JTT-50K NN-2344 

is y^y^^ffbtts, 

15 3 7KW-P VS^flEf^ibll tUT tt* AJ9677, L750355, CP331648 ^ 
77W K-^jStc^PI^J £ LTtt, ^Vw * y K 7 4?\'Xffy 

S W £ LTx'W^.^MT P (Microsomal Triglyceride Transfer 
Protein) P£*#J> HMG-CoA MtcW^U^U 

%k y^-f^-v-mm (yj^vymmmm . acat (t^coa : 

(ileal Na + /bile acid transporter ; IBAT) Pl^J, LDLgW 
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MTPffi.$^IJ<i: UT{i, BMS-201038. BMS-212122, BMS-200150, 
GW-328713, R-103757 W feftSo 
5 HMG-CoAJlTnlNfflS^JtLTtt, 7h;W^^f^ yfr*** 

ACATfi^JiLttt, F-1251K F-1394. CI-101K ^ y^5! K##* 
^^7^i/Vt^- tfPI^rtfi LTf*, TAK-475 btbSo 

1f7-r:/7-K 7i7 7^77-hfW^ 0 

ACATPl^Ji UTfi, C1-101U FCE27677. RP73163 P>;fa5o 
n l^xn-zl^MW^Ji UTtt. SCH48461 W3§tf kft5 0 

LDL^MWJ • l§m*i^Ji MD-700, LY295427 
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¥«K fcg, ffijR, mi*m«(cj:9|| 

5 T?-BHHja»&jRlEl&R#^£ft5fl\ *fcttfifcA-ASfc!K -[Uf£o£\ 
O.lng^bl Omg©«HT-B-ia36»fe*|Hl*gRift#$tl5dN £fcte 

io m&thz> 0 

(i) r^ti^fPJHb-a^ s.tcK-$s&; (i) -c^Siis-ft: 

15 ¥Sfr> #fi> W> &-£2fifcs &a«^{r£!?JI 

il^ /&A— AHifcO, -@{-o|, lng^?>10 0mg©iffl 
^-0-|lI^bit©igP^$tL5^*fctt^A-A^fc«Js-|lIfJ:o#, 

o.ingd>bi omgciit- B-ia^bj(fcia*»ps#sn«*\ 

(i) -e*Sft5#»9Hb£4fe, (i) T^£*L6te 



49 



WO 2004/016587 



PCT/JP2003/010401 



mmftk mmm, %i\m, uis&u mm. mm, wmn 

20 ^tbtv^tfeJ:v\ 

nimm*itftmmi,xm^5®M<DmtM&&'£irz>o mtmt, t>io 
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mmftffl. %itm. mmimi mm. &&%im *^wxt>j:v\, 
h H**iefc &^xmm~rz *>mmMF&K. & o xmrn & *u5 e £ ttmm 

#&n&$-<Dtcfr<D&m\<ommz.te, mm. ?>^n, 

iofittWfM-^ &&<D*m&itimft&mts]rix^zt&%iz.£ dm 

10 £tiZ> B 

WfMft'Mut-itnM%iffl£*ix^&tB>jj\££ vmmznzo m*.t£. 
20 (s^ 5vv#y i/n *tf>*so , cr*?* y 6617* y >\ 

£btc, ftfflftu fii#M, SSflsffl, KMMbSH, «f##J^£^A,WTt>£ 
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tfji*. mrf* mmmrnrn. *tfr#-m fr&n®± 

io y-*^hMft^tt&M%&%zhx^&^K&QWkznz>o m 
sMha*3a»fe»Haia % <omkt 2 sRhcm mm*. it&Mt $ * 

2,868,691 #*3J:tfPI# 3,095,355 ^§-fc:S£L< |B«$tl/TV^5 0 

25 ztibto&mMfttetovx&fcmcxm&tstiZo wx-tz. x>t^fttt 
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/av^ns. &§g£Ufi> mmm rawtj-MJ *x mrvtvym) > tt 
m , mmm mt^-y^^^^ ^y^ym) mte¥&&mfcj&zx 

15 itbbo!^A^J«^o*-fe^*c-r^at^tL5 0 

ym , mmu wmmi ojym-tbvvj*. mm-tbvv^m , mm 
\\m mfci-hvvj*. myv±vym) , mm\ (^v^^y^^v 
. muimMtei?*&m\zj&zxm±mfc\.xmm&tiz 0 
20 WAmnmM<Dm£fc&. mmi (^TTvym^^r^t<Dm.m , 

zxmgmviLxmmztiZo 
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OT^ffc-£-#»£>#£f^ ACD Labs 6.0 Name "Cfrfcofco 
15 ###Jl : (2S) -1- [ (2S, 4S) -N- ( t h^jfr/Ujtfs. 

(2S, 4 S) - t - /f 4 - 7x=;Hf p !) i?y- 2 - 

(5 2 4mg) „ ><:s*Sh l JT*/yA'*fil'XA'*1—h (4 2 
20 6mg) *5«tt^2 — i VT J tTn y ilffltift (2 6 4mg) ODMF (3 
m l ) O^-C* h y ^fvVT 5 V (0.56m l ) &*TU 

it:-?- h y h v v &imm$ &x$mv&M&x*m 

&»U MsMflbfco a«E**7A«fKU (440mg) 

25 
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###J2 : (2RS, 4R) -2-7i=;Vf7/!J^y-4-^>^ 
L-^*xf ^ (1.21 g) <D?K (10ml)», ^yX7/Vft K (1.06 

g) <d*?;-a (i2mi) «^p^, ^ti^iNFr^^bfco mm 

(1:1) "Ci5ISMM6«U ^IJHfb-a^ (1.80 

5 g) £#fc 0 

##M3 : (2RS, 4R) -3- t -7h*i'#A'&-A'-2-7 

###1 2 TfJiBt Ltcfc&Vd (1.79 g) <D^$;—/V (9ml) „ 1 M*SMb 
10 hp !>iN7K^ (9ml) RlS?- t -^/V^/V^-t— h (1.87 g ) *JP 

(9.5ml) «r*llJt % ftix^ittltfc. Ill^Wlllfc. £S 
^^yT-ptW^-x^T'Sfc^^L, 8J@fb£tt (2.40 g) £r#fc 0 

15 ###14 : (2E, 4R) -4- ( t h^^/V^^T ^ /) -4- 

(2- (N— t-^f^/^yvj?;) -2-7i^/n^;-;v) 

(i4.i gj&itj^-^-TM i, i - h yr-fe h^rv) - 1, 

1-^tKn-l, 2-^yX3-my-;V-3 (1H) -tfV) (25.3 

20 g) ©^on^y (200ml) M^ifit i mmmwLtc m&® 

{c (p< h^ f /*^=^fi^y) hy7i=;^7t7^M, 
U 3«&*IBLfc. ^iSSr*7AfSi3U «Hfb£fc (14.7 g) *mco 
25 ###15: (4R) -4- ( t h * 9 sjl AsS—AST $ / ) -4-7i= 
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#%^1J4-C«bfc^% (14.7 g) <D^9/—A' (2 5 0ml) 

io%^7^« (i.5 g) ^px.. m^m^m^-mnrf, M-eei* 

M*#Lfc e W&W&m*Z>W8L, 3««r*»U *Hfls#* (11.05 g) Sr 

5 

##f!l6 : (2 R S, 5 R) - 2 - fc 5 -7s=^B U S^- 

1 -%/]s7$y&- t --ff-As 

5 T?SS5t Vitit^-m (5.19 g) ©f/ny (10 0ml) ^fc> - 
7 0 < CT?7K»^-C y ~? s f m ?V7)\' $ r> J* (1.01N h/V^^^ ; 17.5m 1 ) 
10 < 5 an*, 2 Lfeo MJ * 

&%M7 : (2 R S , 5R) -2-^ f^-5-7i=/HfoP^-l 
15 t -y^/V 

6 -e®it b/cfk-a-^)© ^ * y —A' (8 0ml) p- h/Va: 

(1 6 8mg) SriBx., m&®*4 0£M*#Lfc„ 

ttttJU ftflfcfcSMfiLfc. iS^*7^flSL, &®ffr£4& (2.56 g) &#fc 0 

20 

##M8 : (2RS, 5R) - 2 -S/7V - S-^x^lfo U 1 - 

7 xmm Ltcik&w (2.56 g ) 43 £ b y ^ ^/v^ y ^v-r = k (1.83 

g) ©^nn^^y (10 0ml) m&lC, -7 8tt*£7Wb*!>ix 

25 -7vng# (2.62 g) zmru m&m*i 5#mwfchtc 0 

m^wt^mi-vv vj*imm.*i$\7L. ittifitfc. tks^^^t* 
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ttaiu mmm&&%k&mmLtc 0 a^^^ftgu wMit&m (2.42 

g) £#7c„ 



###)9 : (2RS, 5R) -1- ( t -Z? Y * ;V$=-;V) -5-7*. 

mnM8-?Wmi'tcfc&yo (1-59 g) ©^^/-;K5 0ml) 5 
N*iKfc^ h V V (30ml) Ir^nx., M&m% 7 5 3 R#IW> 

^£-r*-^ £^7 5W3B#M#Lfc„ Rjtm^mmv, nmmrn 

10 

##0U 0 : (3R) -1 [4. 4] y^i^-3- 

L-^^-T^- (3.00 g) ©ai^y— (2 0m 
1 ) MKlv^ n-O-^ / > (1.70m 1 ) «:Jn*. % 7 0"CT?3 « 

mmistco ®w.z*7J»mu swHb^fc (2.01 g ) &#fc 0 

: (3R) - 1 -^T-4-T^t°P [4. 4] /^-3- 

20 j];Vi$^m. 

l o -eigii Ltc4k&® (2.oi g) tfM * y (20ml) 2§fj£{C N 
0 "CT* 1 Nfcmti- hVt ( 1 5 m 1 ) . fcfln*., iB£*«r 3 l$Mft 

wvit 0 fcj&m&mziNm.m d 5m n &Mz.tc'&mmu wmw&m 

(2.74 g) £#fc„ 

25 

12: (2-75/^ — f is?:/- 2 — OV) ^ ^ ^ — /V 
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fcm<kT/l'$~VJ*V?-VJ» (1.71 g) (D^^;V^-^jV (50ml)i 
«{c 2 -*sT J 4 Wv- 2 -7J/v#V®?^^vv (6.02 g ) ©f h y t Kn 
77^ (20ml) **«r»TU m^^3^«Lfc 0 SJtSfi-a^Sr 
O'Ct^U * (1.7m 1 ) , 1 5%*iMb^ h y !7A7K« (l.7m 1 ) $S 

5 it** (s.imi) hitu a^fttrM-eso^iHia^bfco 

SRSrfclBU (4.45 g) £#fc„ 

#%#|13 : 2- t-:/h^So&/l^=;VT5/^;WV^y-2-^/v 

10 1 2 -CUBS V1tik&V>l (4.45 g) ©l, (40ml) 

t --ff-frttAsfrh- h (5.49 g) £#P;i, 4 

»#u KjftniiLt, mfe* t -zf^>\<* * x owes u 
wm&m 0.63 g ) tr#fc„ 

15 

14: 2-t-/b ^^/V^=/Vr $ / * 9vW ^^y- 2 — i /V 

#%#|| 1 3 T?jRjt \,1ttt&® (4.60 g) ©DMSO (80ml) gSRfc: h y 
xW$y (14ml) SrJB*.fcifei:=SWb«Jttry^y«f*: (7.93 g) £r 
20 4>LToJn* % j»&»«rMt?2lNPWaH*bfco E/£iR^«:*7ktz:*>tf\ 

wm&m (4.21 g > £#fc e 

##$J1 5 : [2- (2-p« h^Vbf^/V) ^^^>--2-^/V] p*^* 

25 . /w** 1 -y^v (e zm&m 

mt U Y^Stf-M YVy^-JV-fc^-fc^pJ* (26.2g) ©THF (7 
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5mi) ■Mttfcotrcay t-^h^K (8.57 g) ©t-^y- 

/V (9 5ml) MfciTfU a^*«rll*WSt^bfc„ §6>(c#Wl4 
TfKat Vtcit&W) (4.20 g)©THF(10ml) «&?$T U 0 'C 

-ei«^#bfc 0 RjSJS^ftm* (5 0ml) SrJn^, (2 0 

5 Oml) -ettmufco «S?r7K*5J:^?P^^7K-eJi^»U ftftftft 
IftLfco «*7«L, Mft£4fe (3.87 g) £#fc„ 

##W16: (2' RS) -2' h^^n 4' - 

t°nij^^] - l' -XAstfyWt- 1 -zf^-)\> 

10 ###J 1 5 -^fjaf Ltcfc&yo (3.87 g) ©^^;-;V (1 6ml) 

(2ml ) p- h/^^/Vjft^lzkfp^l (3 0 Omg) SrJPx.. 

mm domi) MLfc 0 mmmm^^xmmu mmmz 
is 9bmu mmih^m (2.84 g > £#fc 0 

###|17: (2' RS) -2' -iXT/*tfP 4' -t? 

o!iv?y] -l' t -r/^vw 

##09 1 6 "Cliiat Lftfc&Vo (3.47 g ) nn^y(30ml) 
20 131- 7 S'C-CVTy h y^^^7V (3.4m 1 ) &£.tf=.7 yikfrV^*- 
?,V^-T>\<fgft. (3.2ml) SrJRfciTFU 7 8^9 O^IBHH 

#Lfc„ KJCji^lCfift^a**^ h y (2 Oml) 

<\&m (2.97 g) 

25 

&%mi8 : (2' RS) -*fP 4' -t°ny^V] - 
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2' 

##Ml 7 X'M&VtcfcitM (2.96 g) (2 5ml) SWftfr 1 5 

nm^h^^/-/v^Mx., zmvtco zmzmmu mmw&m (2.80 

5 g) 

19: ( 2 ' R S) - 1 ' - ( t b ^iX^^7j?-7V) W 

###| 1 8 X*M& Ltc4k£%> (2.80 g ) £ 1 , 4 - ^tf-dri*- f (20ml) 
10 is .fctf l mtK»^ h y ^TkMc (20ml) «fi¥U 5?- t -T^vv 
h (2.18 g) ©1, 4-iWrf"^ (5ml) 

m*mm.x* 6 ftmmwvfro m&m&®\z. 5 %«tk^^ y vj*fc®m&M 

:/^W<fvi^-x^J:9Mi.U SUHte^ (2.75 g) &#fc„ 

15 

###120: (2S) -1- (t-^h^^/V^/V) 

N-t-^h Kp^d y V (22.3 g ) £JlV^-C##0iJ 
1 4T^$tL5^iH#{-m^b-C, *HJg<ffcl^ (ll-9g) £#fc 0 

20 

###12 1 : (2S, 4E) (t-^h^^/V 
tffrvV) b°P y ^V-2-^/VtK^ 

TK^b^hy^A (1.15 g) ODMSO (3 Oml) M^^vvl" h V 
7i=;^*=>>A^a!) F(ll.7g) ©DMSO ( 3 Om DM&iD&x 

###| 2 0 -CSlii Ltcih&m (2.29 g)CDMSO(lOml) M&iif T U 
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imuvv^ (2 g ) (DKi^mmmy^ v^^-TM^xmw&, 
mfc&m (i.2o g ) £#fc 0 

###J22: (2S, 4RS) (t-T'f^r^^ 
=:/>) fc°n y i?V-2-#/I^^ 

###1 2 1 xmm. Ltcfc&wzm^x. 5 x^^ti^m t mmK 

###12 3: (2S) -1- (t-^h^r^/V*=/V) -4-^17;^ 
ft* ^A- 

T^=t^mn.T. V^^y-tJ-^^y^ (27.3 g) ©THF 

(1 5 0ml) »-78tt* (2S) — N— (t-7f^^/Vt^) 
- 4 - ^ y t° n y v 5 ^ - 2 -^7/V^> ixy. (Synthesis, 1986, 81) (30.2 
g) OTHF (5 0ml) ^$£?&TLfc 0 7 8°CX 3 0 

WVtCo ii^^N-73i^/Vhy 7)Vitrxi*Z^7.)Vib^y(* K (48.7g) 
©THF (12 0ml) »»«ITU fllN^OTSTM f$P^#Lfc„ 
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fco »7Aim mmit&m (12.0 g) 

###|2 4 : (2S) -1- (t-^f^>^#^) -4- (4-MJ 
7^n^^;V7ai=/V) -2, .B-^t Kb-IH' -t°n— ;v-2-# 

5 /l^V^^VV 

##0ij2 3t?»3tLfc^«J (1.00 g) (D^^f-y (2 7ml) «K\ 
4 - MJ n ^ f M^f ^#0 ( 3 9 2 m g ) % 2M^1* V <? 

J»mW. (3ml) (MJ7*=/U*^7-f ^) ^yv'?^ 

(0) (7 7mg) fcJn*^ jft^»*3 0^M»*tfco KJS^Ifel-** 

* 

itl«tfc. «SE&#?.M»»U WMikitm (1.00 g) <Sr#fc 0 

#%092 5 : (2S, 4R) -1- ( t -7 YH-i/HArt—A') -4- (4 

- h >) ^ ^7^-/1^) Ifn !) 2 -tf/Vrtfi'SM fvV 

15 03$M2 4tJ8ftU*:flS*4fc (l.OOg) SrffiV^T##W5-e**ti5*ifet 
^K^Lt, SSft^ (6 8 4mg) £#fc 0 

###|2 6 : (2S, 4 R) -1- (t-7*f^/^=/V) -4- (4 

- j> y f;V7x=/V) f n y 2 -^/VtfO"^ 

20 #^M2 5T?JBSUfcflS^* (6 84mg) &JSWC\ ##0U 
HS#&fcrattKd*ffsLT, (5 5 2mg) £#fc„ 

###12 7 : (4R) -3- [ (4R) -3- (t-^h^/HJ?sA') 

- 2 - 7 ^ —/v^r ✓ y v 5 ^- 4 )Vft)^=.)V\ f7/ y V- 4 - # 

25 /V5j?y^T5 K 

T/V^>#BfCT> (2RS, 4R) -3-t-^b^*M^-2 
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-7*=:/V^T^y^V-4-*/V^Vtt (1.55 g) ODMF (10ml) *g 
mc^U-V V V x^/UT $ > (607mg) % ^T^/V *Jy- 4 -#/MtfT 
5 K • &&& (Bioorg. Med. Chem. Lett Vol.6, No.22, 2745-2748, 1996 ; 843 

mg) , i-t Kn^^yyMJTy- ;v« ukftto (9i9m g ) 

5 V 1 3 - [ 3 - (>^ f-tVT 5 / ) tVv] 5 F • 

mm (i.i5 g) ^Ji»x., a&**ri**K#Lfc. 

(1.62 g) £#fc 0 

#%$|2 8 : (4R) —3 — [ (2RS, 4 R) -3- ( t -7 h^tf/V 

-4-^^fc h!l/V 

T/V=*>#lffl^T, ###J 2 7 Lfrik&M (1058mg) , <1 % ¥V 
-/V (3 4 0mg) <D¥Vi?y (10ml) $^(£-4 0 TCW^ifrffc 0 
is (0.93m 1) £#o< 9 MTU JI^&l^iBfirCS 0#«#LfCo RiS 

ttttttMLfc. «aESr*9A«f«U (7 2 9mg) £#fc 0 

###|29: (2S, 4S) -4-7D/V-1- ( t -zf h*i'#Arf^A') 
- t°P y 2 

(2S, 4S) -4-Ty/V-l- (t -7Y**silA'&-A') 
^y_tf n y^^_2 (Tetrahedron Letters, 1998, 39, 

5887-5890) (2.88 g) ©THF (55ml) W&K- -78 , CT?7fC^k h V = 
9vV*!?3?f y^*A (1M THF^t; 12.2ml) *«TU »^*Sr4 0 
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tifflfflftistco Rj&m&to\z.miR&fc*i- ^ v (2 om 1 ) £ 

Mx., o°C^#jabfc„ ^ti(c3 5%i§^b7K^7K (2ml) SriTFU 

u ^m^iibfeo nrnzmtt^^Kftfemmu -7svxhv^ 

5 y (1.7m 1 ) *3 ±tf =7 • ^^/Vji-t 1 /!^^ (1.5m 

1) fc*TU ?l^t)^30^M^Lfc o (1.7 
m 1 ) *3£tfH:7s/"fb*£f|f • ^?Vl^-7VV#t# (1.5m 1 ) IrlTU 

1 5 o#mmwLfr 0 Ri&m&mz.mufcwt7km-r h v *.Mc»jfc (5 om 
1) ztox.^ mm.xv?vv*?^xmu Miitfc, mk**y 
10 .mimsu wm&m (2.45 g ) «r^fc 0 

##0!|3O: (2RS) -1- (t-^h^r^/V^^) -4-^^/V 
^^;vtJ?=/v- 2, 5 -s?fc Ko-.l H-lf n— /v- 2 

15 ##$|2 3T»SSiibfc:^tl (6.54 g) , ^y^7;V3-/V (2.7m 1 ) , 
hD^frT^l/ (5ml) , MJ7x^*^7^y (5 4 8mg) *5<t 
tff^'^^A (2 3 4mg) CDMF (3 0ml) 2gj££-^fl^§it# 

ft&m (3.22 g) &#fc 0 

&%M3 1 : c i s— (2RS, 4RS) — 1— ( t -7 

25 3 0 X-mm Vtcit&M (3.2 lg)&**/-/M30ml) \mM U 

1 0%/*7i^A^3f| (5 0%^7k ; 8 5 Omg) IriDX., 7K^^#ffl^ 
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ft&m (2.55 g) %mtc 0 #^«*B2t@BE^c i s©7t^^tfc 
<5 0 

5 32: c i s - ( 2 R S, 4RS) -1- (t-^h *i/UA*$—A') 

-4- (5-^f/V-tW7^-;V-2- f/V) -fc°n U ^V-2-# 

#J%09 3 1 T?2R3& Lfcte^ (8 19mg) a^UT 5 > (0.46 

m 1 ) Wig-g-Wc: 0 *CT?* B o ^^^/V (0.32m 1 ) fc«T U 3 
10 0£W«#Lfc, $ biCT-fe M: K?S>K (244mg) £#nx., 0^7? 2 

mmZTHF (3 0ml) Kl*#U OXX-WJl/ (0.51ml) *3«fctf&ffc 

?"*~)\> (o.23mi) %mtl, m^^ov^2wmmwvtc 0 Bu&m&m* 
15 5iiu zmzmmu oomi) Kmmu 2mmmm 

ufco K^m^m^mmu ®m&*9J*mmvx. wmk&® (398m g ) 

###| 33: c i s - (2 R S, 4RS) -1- (t —~f h ^>#/l'Si?:=7l') 
20 - 4 -^7/7tf;Vlfo y 2 f}V 

#%#J 3 1 T?jR3&Lfc'fb^W (1.64 g) *3J:tf b y Jif-^T 5 V (0.92m 1 ) 
(Dm&mz- 1 0°CT^ p n ^m-T y^/u (0.86m 1 ) SriKTU 

-io°cx9o^mmwLtc 0 u hmcvrvtzw*.— 

25 »U »*7AHSU gjgfc£« (UOg) «r#fc. 
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###13 4 : c i s - (2 R S, 4RS) -1- ( t -Zf b^-Sofr/U*:^) 
-4- (2-^^-1, 3-5 L T/-y>-4— T/V) h'v})*Jy-2-jJ 

3 3 -C$at Lfcfc"^ (1.08 g) OTHF (20ml) ^fCO'CT* 
5 4 Nitt* - v^^l^M (1ml) * Jp X., 2S-8^ £ ISlM"? 2 B#PfQ 

^Lfc Ej&m&mz.mm^'i' (20ml) ^^tk^k 

/-/V (7ml) td^#PU WthT^K (2 6 3mg) 

U ^M^gLfCo ^£#7i4Si5lU ^ffl^b^ (8 7 0mg) 

##0IJ3 5 : t-^yW (2S, 4R) -2- { [ (2S) -2 —XT/ 
15 t°n y S?^- 1 -4 A*] -4- [2- (;* h^tf/M^/V) 

m^ffl 2 3 -r-SSit Ltc4k&m ^/k^tvv) <£>fU> 9 fc-t©^^i?/p 

20 

##01J3 6 : 2- ( (3R, 5 S) - 1 - (t-yf^^/^=/V) -5 

- { [ (2S) -2-i/T;t°v})i?y- 1-4^1 ^7/v#-/v} trny^ 

3 5 X*Mt£ X^tcit^m ( 5 4 0 m g ) <D f/^^AT $ K (9 
25 OmDMJCiai^by^^A (3.0 g) 1 S^MLfCo 
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np*M/^/-;v) -C«f»U ISMM^* (1 9 8mg) &#fc 0 
#^3 7:t-^ (2S, 4R) -4- (2-t-^h^>-2- 

5 ^-^y^^v) -2- { [ (2s) -2-^7;tfpy^y-i-^/v] * 

10 

#%#J3 8 : [4- ( (3R, 5 S) -5- { [ (2 S) -2-^T/fc'n 

(a) nii^i9 (2 8) x-mmhizik&V!i&m^xmnM3-?&tsftz>ij 

15 il^iW (Bocfc) t-C, N-Bocft£#fCo 

(b) (a) r*#e>^^b#^ (3 0 0mg) Sr^VifV (8ml) 

U 4-fc K**f 7**^$ (1 8 2mg) „ N, N, N' , N' — T" h 7 
^^/VTy^/V2K=¥f-^ K(4 0 2mg)*3j:t^hy^/^^7^>'(0.58 
ml) 6 O'C-ei 5^W#UfCo RJfc»jMb*:5iiU 5«@£ 

f^5vv) -e»«U «JSft-a46J (3 1 Omg) *mc 0 



###]3 9 : 1- t-7*7VV (2 S, 4R) -4- (2-fc 

25 KP^afA') t°D])^V-l, 2-^#/M*>v'l/— h 

[ (3R, 5S) -1- (t-^f^^sA') -5- 
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jViS^ls) fc° n y Z?y- 3 ->f /V] $gfe (J. Org. Chem. 1989, 54, 109-115) ( 5 
7 5mg) OTl>7t Kn77> (10ml) &WU£0Wh V x-fsl'T % 
> (0.42ml) &J;tJ^Pn=¥^5vV (0.23ml) H^I^Ml? 

77V (5ml) M^LfCo r<^MIr0 o C^4|]bfc7K^^^^h 
y *A (3 7 8mg) OtK (5ml) »»|C»TU O'CT? 1 «FlB«»bfc. 

IfrU U ( 5 4 0 m g ) £r#fc 0 

#^4 0 : 1- t-^yV 2-^5vV (2 S, 4R) -4- [2- (x 
h7t KO- 2 H-tf 7 V- 2— f/V^V) ^^W] 2 

##«3 9T?S43tUfc'fb^ (5 4 0mg) <DZ?9vv*9> (4ml) 
Ki3, 4-$?fc Ka-2H-bT9V (0.27m 1) V b& p-f- 

/paiy^;^^- h ( 5 0 m g ) SrJq*., m&Vt>&&WZ 3 Ufc„ 

&&£Tfmfaf^vmfcffil>U (7 l Omg) 

«T#fco 

##094 1 : t-^/V (2S, 4R) -2- { [ (2S) -2-S'7V 

tfp y f;>] -4- (2-tKo*^xf;v) t°o 

y 1 h 
###| 4 0 Tf »3t Ltcit&M V >T##0S 11 (NaOH) ^#^jl 
(TSKft) T^^tlS^ilH^^^tfCo '&btltclk&m (5 4 8m 

g) <D*#y— )V (3ml) Mtp- h/>^^/V*^lll7KM (2 5 

mg) StAPku MT?4B*IHH*#Lfc. RJSW^fcfcftftSWc*-*- h y * 
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xmmu mmi\&m (3 0 7m g ) &#fc 0 

5 mmmi : (2S) - l- { C (2S, 4S) -4-7*^/Hfnye?^- 



&%MlXW&Vfcik&m (421mg) ©ftifeai^ (4ml) igJSfc: 
4 N*flS**-|HH*^A#» (2ml) SrJjljiL E^fcOTT? 6 ftftft 
10 Whfc 0 Wffltt&jfr&&StU ft»£@1^^T*»U ^Wft:^* 
(2 0 5mg) £#fc 0 
T L C : R f 0.43 Gfrfb^I^ : p< */*-/V= 9 : 1 ) ; 
NMR (DMSO-dfi) : 6 2.16 (m, 4H), 2.44 (m, 1H), 3.16 (m, 1H), 3.43 (m, 1H), 
3.62 (m, 4H), 4.75 (s, 1H), 4.84 (dd, J=7.97, 4.67Hz, 1H), 7.33 (m, 5H), 8.93 (s, 1H), 
15 10.76 (s,lH) 0 

msmi (i) (4) 

20 (1) : (2S) -1- [ (2S) -2, 3-^tKn-lH-^ 
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mrnmi (2) : (2s) -1 
mmmi (3) : (2s) -1 

5 B-lH-J-*/W?py-3 



[ (2S) -tf^y v^-2-' 

[ (3 S) -2, 3, 4, 9 — r h 9 1 K 



glfctill (4) : (2S) -1- [ (6S) -4, 5, 6, 7-fh7tK 

a-3H-^r^^/ [4, 5-c] try s^- 6 -^/v^/v^/v] fay 
10 2 h y • mmm. 

mM&\2 : (2S) -1- { [ (4R) -2-7s=/Wl, 
5^-4-^ AO tTn y ^y-2-*/K?=i h V^' h!J7;v 



15 




• CF3COOH 



T L C : R f 0.62 (Jfrffc* 7" W : * 9 J — 19:1) ; 
20 NMR (CDCI3) : 8 7.66-7.30 (m, 5H), 5.88 (s, 0.2H), 5.69 (s, 0.8H), 4.70 (m, 1H), 
4.49 and 4.42 (t, J = 7.2Hz, 1H), 3.76-3.60 (m, 2H), 3.59 (dd, J = 10.8, 7.8Hz, 0.8H), 
3.44 (dd, J = 10.8, 6.9Hz, 0.2H), 3.28 (dd, J - 10.8, 6.9Hz, 0.8H), 3.20 (dd, J - 10.8, 
7.8Hz, 0.2H), 2.40-2. 10 (m, 4H) D 
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mmn (d ~m&M2 u 6) 
5 *mtc 0 

$mm2 (1) : (2 S) -1- { [ (4R) 3- 

fr/ y — ov] ^/v*'— /W t°n y 2 -^7;^— b y /v • 

10 

(2) : (2S) -1- { C (4R) -2- {2-y 
-1, 3-f7/!)^-4--f;v] fc°n y i^-2-#/v# 

= hy/v 

15 HJS0!|2 (3) : (2S) -1- { [ (4R) - 2 - tf y S?^- 3 -> f /W- 
1, 3-^T^y 5?S"-4-> t°n y ^>--2-^7V^= 

HJSM2 (4) : (2S) -1- { [ (4R) - 2 — f V 7v 1 , 3 

20 -f7/ y 4— ;&>M*=vv} t°n y S^V- 2 bV^- 

h y 

mmm2 (5) : (2s) -1- { c (4R) -2-^a^^-i, 
3-^r^y ^^-4-^/v] tro y e?v-2-*/V7i?= hy 

25 /l"hy7^ng^^ 
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mnM2 (6) : (2 S) -1- { [ (4R) -2- ( 1 -^)V?xi fcT/U) 
5 9ffiW2 (7) : (2S) -1- { [ (4R) -2-7?fi>-l, 3-^7 

$%0J2 (8) : (2S) -1- { [ (4R) -2-^^-1, 3-^ 
10 T^y i^y-4-^^] */V3j?n/V} tf p y v?^-2-*/VjK- h 11^ • h 

y 

HM2 (9) : (2S) -1- { [ (4R) -2-*^A'-l, 3-^7 

yy^^-4-^^] jfr/i^-zW t°p!)^y-2-^v^MJ/i" hy 

15 

£%09 2 (10) : (2S) -1- { C (4R) - 2- (l-7^y^) 
- 1, 3-f7yy^-4-^;v] t°n y 2 

-hy/v 

20 

«#]2 (11) : (2S) -1- { [ (4R) - 2 -XV V>- 2 -J 

=. h y • zLjfc&s 

25 HJ6092 (1 2) : (2 S) -1- { C (4R) -2-t°y v?V-4— T/V 
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~ b yw • 

mmm2 (13) : (2s) -1- { [ ur) -2- (1, 3-^7-/- 
5 ^-2 - #^7$=. ~mm 

H3fe#|2 (14) : (2S) -1- { [ (4R) -2- (2, 3-^ h^r 
-1, 3-^-T^U ^y-4-^T/v] j&^^w ^py^y 

- 2 h y /v • mmm. 

10 

»M2 (15) : (2 S) -1- { [ (4R) -2- (1, 3 — <^/^ 

<;v) -l, 3-^7^/1) -^^-4— f/v] ^/wtf^M 

15 ^!&#|2 (16) : (2S) -1- { [ (4R) -2- (^ai/^v'^^) 
-1, 3-^T)/y <)V\ jjjVfc-M V Vls-2-j3/\># 

= h y /v • 

HJ£#I2 (17) : (2 S) -1- { [ (4R, 5 R) -5-^^-2- 

20 7^=/v-i, 3-f7 > /y^-4-^f;w] t 0 i3y^y-2 

mMM2 (18) : (2S) -1- { [ (4R) -2- (1, 3-^/v* 
**)/—)V-4-s(;V) -1, 3-^T^y ^^-4-^/V] ^/Vtft^/W 
25 t°n y S^- 2 = h y 7V • 
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mMW2 (19) : (2S) -1- { [ (4R) -2- (2, 

- 2 )v . mmm. 

5 H»2 (2 0) : (2S) -1- ( { (4R) -2- [ (7 

-l, ^y-4->f/H *^3j?=/v) 

$ttt*2 (21) : (2S) -1- ( { (4R) -2- [2- 07*=/^ 

io - 1 , 3 -f-ry y s^- 4 -> f/W jj/utf—A') if n y 

- 2 h y ^ • mm. 

mmm2 (22) : (2s) -1- { c (4r) -2- (2, 

3/7***0 -1, 3-f7/y^-4-^f;V] ;fr,M?*/W If 1= V 
15 - 2 -tf/l'tf* h y /V • &&& 

HWJ2 (2 3) : (2S) -1- { [ (4R) -2- (3, 4-i^ 
*/7ol=.}V) -1, 3-^Tyy ^^-4-^/V] #>^sj?=/W lfo!)^ 

- 2 h y /v • &Bfefi 

20 

«f!l2 (24) : (2S) -1- { [ (4R) -2- (3, 

^7*=/>) -1, 3-^T^/y i^^-4-^/V] tf/l'tf*;!'} ifpy^ 

- 2 b y • mm 

25 IIW2 (2 5) : ( 2 S) - 1 - { [ (4 R) - 2 - ( 2 , 4-vM 

i/7i=/v) - 1 , 3 -fr/ y i?^- 4 ->r/v] if* y 
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- 2 MM" &mm. 



mmm2 (2 6) 



(2S) -1- { C (4R) -2- (4-7i/^>7 



^^J2 (2 7) : (2 S) -1- { [ (4 S) -2-7=c^-l, 3- 
-4^1 fi^tf-M tfn !) i?y- 2 h JJ • & 



HJfe^lj2 (28) : (2S) -1- { C (4R) -2- (2-^h=3r^7^ 

~/v) -l, 3-f7/P^-4->f;v] ^v^/W tfp^i?y-2- 

^/J?=MJ/V.^^ 
15 MMM2 (2 9) : (2S) -1- { [ (4 R) -2- (3-* h*^?* 

%t«|2 (30) : (2S) -1- { [ (4R) -2- (4-* h*^?* 
20 ~/V) -1, 3-^-r:/V^y-A-4;V\ #Arf—A>) \?u])i?y-2- 

mmm2 (3D : (2s) -1- { c (4R) -2- (3-7=7^^7 

25 MJ • j&Ki 



10 
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mMW2 (32) : (2S) -1- { [ (4R) -2- (2, 3, 

^ b **yy^=.;V) - 1 , 3 -fT/yv?y- 4 -4)V\ % ;Vi£=.;V} fc"* 

5 mnW2 (33) : (2S) -1- { [ (4R) -2- (2, 4, 5-hy 

y 2 -#^tff~ h y /v • mm& 

mmW2 (34) : (2S) -1- { C (4R) -2- (2-xh^7i 
10 =/k) -1, 3-^T-/V 'J>-A-^;V\ *A*$=-M 

h y ;v • 

(35) : (2S) -I- { [ (4R) -2- (S-^^v^^ 
~/V) -1, 3-f7/y^-4-^] tn!)v?y-2- 
15 h y /V • £&& 

$%092 (36) : (2S) -1- { C (4R) -2- (4-^b*iX7:r 
=/V) -1, 3-fr/yi?y-4-^] 

h y /v • 

20 

IHfi«2 (37) : (2S) -1- { [ (4R) -2- (3, 4, 5~hy 

y s?v- 2 h y • 

25 HM2 (3 8) : (2 S) - 1 - { [ (4 R) - 2 - (4-7n#^7 
a=7V) -i, Vi?>-4-' fA*] HAsiS-M tfpy^^-2 
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mMM2 (39) : (2S) -1- { C (4R) -2- (3-'>7/7x = 

5 /v^w^-mm 

mm 2 (40) : (2S) -1- { [ (4R) -2- (4 -i/T S 7 *~ 
;v) -l, 3-f7^y^-4 — f/Kl 

10 

££56092 (4 1) : (2S) -1- { [ (4R) -2- (4-fcT!J^-2 

W- 2 -*a*»~ mi ^ • r&mik 

15 «0!l2 (4 2) : 3- ( (4R) -4- { [ (2S) -2-^7/^!) 
p^- l - 1 , 3 -f7/ il 2 ->f AO 

mMM2 (4 3) : 4- ( (4R) -4- { [ (2S) -2-S/7V tfn y 

20 ^y- 1 -^f/n #/v#=/v} -1,3 —*f-T^f y 2 — r;v) 

mmM2 (4 4) : 3- ( (4R) -4- { [ (2S) -2-v-T/fay 
W-\-4)V\ -1, 3 -f-T*/ V 2 -'(VV) — N, 

25 N - S?* fA^yXT ^ K • 
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mnmz (45) : 4- ( (4R) -4- { c (2s) 

w-\-4)V\ *a*#~m -1, s-^r^/v^>-2-^^) -n, 

5 HM2 (46) : (2S) -1- [ (4R) [1, B-^T^V 

i?y-2, 2' -hy-iX^n [3. 3. 1. I 3,7 ] -4 — 

«#|3 : (2S) -1- { [ (5R) -5-7^=/HfP ])i?>-2-<< 

io /v] ^/vjK=-/v} trn y s?^- 2 h y • 

• HCI 



15 TLC : R f 0.57 (^an*;VA : fr= 5 : l) ; 

NMR (CDCfe) : 5 1.80-2.80 (m, 8H), 3.50-3.80 (m, 2H), 4.60-5.00 (m, 3H), 6.93 
(s, 1H), 7.46 (m, 3H), 7.61 (m, 2H) 0 

TLC : R f 0.59 (^Pn/JvKk : /V= 5 : 1) ; 

20 NMR (CDC1 3 ) : 6 2.00-2.60 (m, 8H), 3.30-4.00 (m, 2H), 4.70-5.20 (m, 3H), 6.80 
(s, 1H), 7.42 (m, 3H), 7.58 (m, 2H)„ 




HM3 (1) ~§g«J3 (5) 
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«$|3 (1) : (2S) -1- (1-Tif^tfn [4. 4] S1— 2-4 

IUfe0lj3 (2) : (2S) -1- { [ (5S) - 5 y Vls- 
2 -- < /u] ^/i^—zW if n y v 5 ^- 2 A-*'— h U • &&& 

10 HJ&tfS (3) : (2S) -1- { [ (2S) - 5 - tf=;Vt°n V 2 

-> r/w] *a<#-m trn y i^v- 2 -#A<7tf= h y /v • &&& 

£§fcfl|3 (4) : (2S) -1- { [ (2 S) - 5 -:*?Vl>lf O V 5?^- 2 

15 

HJSM3 (5) : (2S) -1- (l-TiF*fc 0 P [4. 5] 9*^-2->f 

/V*7VJj?=/V') t°n y 2 h y ;^ • til 

Hife0!l4 : (2S) -1- [ (3R) -l-^T-4-Tf**tfo [4. 4] 
20 /^-3-^/V#^=A-] lfpy^^-2-^^^hy^-^lt 

•HCI 
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T L C : R f 0.20 ( : %m^*= 1 : 1 ) 5 

NMR (DMSO-dfi) : 5 4.81 (dd, J = 8.1, 4.8Hz, 1H), 4.75 (dd, J = 9.0, 8.1Hz, 1H), 
3.81 (ddd, J = 9.6, 6.9, 6.9Hz, 1H), 3.70 (dd, J = 1 1.4, 8.1Hz, 1H), 3.63 (ddd, J - 9.6, 
5 6.9, 6.9Hz, 1H), 3.18 (dd, J = 11.4, 9.0Hz, 1H), 2.45-1.95 (m, 8H), 1.87-1.55 (m, 4H) 0 

(1) ~HJfi0S4 (14) 

10 

(1) : (2S) -1- [ (7R) - 5 -*T- 8 -Tif * fcTn [3. 

15 HJfeflH (2) : (2 S) -1- { C (3R) -8- {7 ^-AsX/Vft-fls) 
-l-^T-4, 8-^nf*t?n [4. 5] 7*%- 3 -4^] iJ/V^;V) 

HJ6M4 (3) : (2S) -1- { [ (3R) -8-7i^V-l-f7- 
20 4 , 8-^T^tfn [4. 5] f%-3-4)V\ ^D^y 
-2-#/l^= h 9JV 

(4) : (2S) -1- { [ (3R) -8-^^-1-fT 
-4, 8-S?7f^bTn [4. 5] x^-3->f/V] jj^X-M VvW 
25 V-2-#/V^- MJ/l" 
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mMM4 (5) : (2S) -1- [ (4' R) -Xfn l7fr*Ul/-9, 

2' - [i, 3] f-T^/vvy] -4' — f/v^;w^=/v] 

5 H»4 (6) : (2S) -1- { [ (3R) - 8 -T±^- 1 -^T- 
4, 8-^7f^fc°o [4. 5] r*-3— ' f^] #/V#=A'} bf p y 
-2-#/WJ<~ by/v 

HJfefH (7) : (2S) -1- { [ (3R) -8- (^/V;W3fc=/V) 
10 -l-^T-4, S-^TlF^fc'P [4. 5] y^-3-f/V] #/Vtfi=/V} 

if p y s^- 2 -#/V3j?= h y /v 

HJS0il4 (8) : (2S) -1- [ (11 R) -1, 4 -SWMJ— 9 -7" 
7-12-7f^l?c [4. 2. 4. 2] 9 s - h7T*- 1 1 

is t°a y^^-2-^/v^^by/v 

«FH (9) : (2S) -1- { C (3R) - 8 -7^~)V- 1 -^T- 
4-Tf i ^.^n [4. 5] 7**- 3— Y/V] tf/l^^W t°ny^-2- 
^7/Vfchy^-^M 

20 

$IM4 (10) : (2S) -1- { [ (3R) -8, 8-v^9vV-l- 
^T-4-T1f^t 0 P [4. 5] r#-3—Okl #/I^~/V} t'ny^y 
- 2 b y /v • HQttitt 

25 £06094(11) : (2S) -1- [ (3R) -1-f 7-4-7f^tfo 
[4. 5] x#-3— t°n y i?^-2-^/^=hy^- 
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mmM4 (12) : t-Zf^?V (3R) -3- { [ (2S) -2—>7V 

tr n v *?y- i -4 - 1 -f-T-4 , 8 -vr-fx t°n [4 . 

5 5] 

mfi*94 (1 3) : (2S) -1- { [ (4R) -2, 2-^,7x^-1, 

10 

mMM4 (14) : (2S) -1- { C (4R) -2, 2-i^^-l, 
15 %im\S : (2S) -1- (1, 3— ^fcKn*tfn 3' 




l 7 -CM Lfcffc£i»«:JBV>-C, #%#J 1 -+$&m 1 -C^^ttS* 
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T L C : R f 0.32 (Wct^^S : : 1) ; 

NMR (DMSO-dfi): 5 1.97 (m, 4H), 2.18 (m, 2H), 2.99 (m, 4H), 3.25 (s, 2H), 3.35 
(m, 1H), 3.78 (m, 1H), 4.66 (s, 1H), 4.80 (m, 1H), 7.17 (m, 4H), 8.82 (s, 1H), 10.65 
(s, 1H) Q 

5 t&M'&W- 

TLC:Rf 0.43 (Ij^f 1/^ : ^^7-^=9 : 1) ; 
NMR (DMSO-de) : 5 1.97 (m, 4H), 2.18 (m, 2H), 2.99 (m, 4H), 3.25 (s, 2H), 3.35 
(m, 1H), 3.78 (m, 1H), 4.66 (s, 1H), 4.80 (m, 1H), 7.17 (m, 4H), 8.82 (s, 1H), 10.65 
(s, 1H) 0 

10 

«0fl5 (1) : (2S) -1- (2-Tif^t°n [4. 4] 

1 2 l 3 1 4 1 5 1 6 ^##00 

15 #^PJHb-g^£#fco 

TLC : Rf 0.32,0.23 (Mit^^-^> : *#/—fi'=9 : 1) ; 
NMR (CDC1 3 ) : 5 1.50-2.50 (m, 14H), 3.30-4.30 (m, 4H), 4.70-5.43 (m, 2H) 0 

£3*016 : (2S) -1- { [ (2S) - 4 -^v^fcTn ]} 2 — -f 
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T L C : R f 0.36 d u #*/V.£> : / — /V= 9:1) ; 
NMR (DMSO-de) : 5 1.60 (m, 1H), 2.19 (m, 4H), 2.85 (m, 4H), 3.53 (m, 4H), 
5 4.59 (m,2H), 7.27 (m,5H) 0 

aafrW7 : (2 S) -1- { [ (2 S, 4E) -4 — ^Df^oP^ 



T L C : R f 0.32 n n /fc/VA : ^ 7 — /V= 9:1) ; 
NMR (DMSO-dfi) : 5 2.15 (m, 4H), 2.78 (dd, J=17.31, 7.97Hz, 1H), 3.44 (m, 1H), 
3.65 (m, 2H), 4.02 (m, 2H), 4.74 (t, J=8.24Hz, 1H), 4.84 (dd, J=7.83, 4.81Hz, 1H), 
15 6.61 (S,1H), 7.34 (m,5H) 0 

HJS038 : (2S) -1- ( { (2S, 4R) -4- [4- (hP7;V*P 
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TLC : R f 0.55 P n : * 7 — /V= 5:1) ; 
5 NMR(DMSO-d 6 ): 8 1.80-2.30 (m, 5H), 3.00 (m, 1H), 3.26 (m, 1H), 3.67 (m, 4H), 
4.63 (dd, J=10.16, 7.14Hz, 1H), 4.85 (dd, J=7.97, 4.94Hz, 1H), 7.59 (d, J=8.52Hz, 
2H), 7.72 (d, J=8.52Hz, 2H), 9.61 (m, 2H) 0 

H%^8 (1) ~mMM8 (1 7) 
10 ##01 2 3 -^###J 2 4 ->##0!l 2 5 ^##0!i 2 6 -»3fejfi09 8"C^^tl5 

mmms (1) : (2S) -l - { [ (2S, 4R) -4-7i=;Vt'P!J 
2 — f /v] tf/V/tf-A'} t°n y i?y- 2 h y /k- 

15 

H»J8 (2) : (2 S) -1- { [ (2 S, 4 R) -4- (4-* 

20 H^J8 (3) : (2S) -1- { [ (2S, 4 S) -4- (2-7^^) 
fc'n y i^y- 2 — f )V\ jj;l>i$~;v} fcfn y i?^- 2 -%;vi$^ h y /V • & 
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m&MS (4) : (2S) -1- { [ (2S, 4 R) -4- 
5 h y ;v • 

mmms (5) : (2s) -1- { c (2s, 4r) -4- u-^^vy 

y • 

10 

mmms (e) : (2s) -1- { c (2s, 4R) -4-try^-4- 

y i?^- 2 — Y/v] tfn y s?^— 2 -#>M?= b y A- • 

15 mi&M8 (7) : (2S) -1- { [ (2S, 4R) -4-^^-3- 
4 ;vt°P y S?^- 2 ->f AO y&A-^A-} t"n y 2 h y ;v • 

(8) : (2S) -1- { [ (2S, 4R) -4- (3-/^7 

20 a^/v) tfay^^-2— fAO t°p y i^^- 2 -tfA-tf^ h 
y/v-^Jt 

^Jfe#l8 (9) : (2S) -1- { [ (2S, 4R) -4- (2-^/^7 

z^=.;V) t°P y 3^-2-^*0 t°P y v^- 2 -#A^- h 

25 v^-mm 



87 



WO 2004/016587 



PCT/JP2003/010401 



mmWS (10) : (2S) -1- { [ (2S, 4S) -4- (1— 

5 mMM8 (11) : (2S) -1- { [ (2S, 4 R) -4- (4— TV^ 0 
□ tVl'^-A) fcfn JJS*V-2-> fW] #;V*)?=vW tfn y ^-2-# 

M#|8 (12) : (2S) -1- { [ (2S, 4 R) -4- (3-7j)/V) 
io t°P y v 5 ^- 2 ->f AG #/HiJ?=/v} fc°n y s?^- 2 mj /v • j£ 

mm. 

mmms (13) : C2s) -1- { [ (2s, 4r) -4- (4-^7/ 

15 MI/v-JftSKfc 

«#J8 (14) : 3- { [ (2S, 4 R) - 4 -7x=/Hf P y S?^- 2 

a] -i,3 —*?7^s v s?y - m&m. 

20 m&M8 (15) : (2S)-1-{[(2S, 4R) -4- (2, 

^^/V73i=/>) tfp y v>>--2 — t'n!J^-2-* 

(16) : (2S) -1- { [ (2S, 4 R) -4- (1-^7^ 

25 /v) t'n y 2 ->f /u] n y 2 h y /v • 
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mmms (17) : (2s) -1- { c (2s, 4r) -4- (2-^7^ 



Hffi0!9 : (2 S) -1- [ (4-7x=/V-2, 5 -S?fc Kn - 1 H- tf 



0j| 2 3 T?»3t Ltcfc&m%J3 V>T> #%#J 2 4 #J 2 6 

T L C : R f 0.44,0.36 (^nnjJvVA : ^/—/V= 9 : 1) ; 

NMR (DMSO-de) : 6 2.19 (m, 4H), 3.82 (m, 2H), 4.50 (m, 2H), 4.83 (m, 1H), 

5.44 (m, 1H), 6.56 (m, 1H), 7.48 (m, 5H), 10.13 (m, 1H), 

is mmmio (4r) -3 - { c ur) -2-7x^-1, 

y^^-4— OKI #yVtf^W -1, 3-^T^/y v ? V-4-^7/v^h 
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T L C : R f 0.60 (RS^^A' : n -^f"^= 2:1) ; 

NMR (DMSO-dg) : 5 7.63-7.52 (m, 2H), 7.45-7.30 (m, 3H), 5.84-5.58 (m, 1H), 

5.34-5.24 (m, 1H), 4.92-4.44 (m, 3H), 4.04 (bs, 2H), 3.62-3.14 (m, 4H)„ 

5 

ntflio (i) -msfliio (13) 

###IJ2 7^##0!|2 8-»H»Jl Ot?^^tb5^tH«^f^Ut, 

10 iftilO (1) : (4R) -3- { [ (4R) -2- (2-7 = ^*0^ 
;V) -1, 3-^T-/V W-4->(A>1 XfriS-M -1, 

HWJIO (2) : (4R) -3- { [ (4R) -2-4 Vff'fl'-l, 3 

is -^T)/y^^-4-^r/v] -l, 3-f7/y^y-4-* 

HJfctflJlO (3) : (4R) -3- { [ (4R) -2- (2-^f/V7s^ 
71-) -1, 3 -f"7/y 4 —4^1 HAs#=iA>} -1, 3-^T s /V 

20 S?^- 4 h y A/ • mm 

mrnmiO (4) : (4R) -3- { [ (4R) -2- (2-;!'no7i = 

/v) -1, 3-fr/y^-4->r;v] fMrtf-M -1, 3-^r/y 
4 -^77^= h y * • msm 

25 

H»J10 (5) : (4R) -3- { [ (4R) -2- (3-^^7^ = 
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HWJlO (6) : (4R) -3- { [ (4R) -2- (4-/^7^- 
5 /V) -1, 5^-4-> f/Kl -1, 

^Jfi^lJlO (7) : (4R) -3- { [ (4R) -2- (3-^n7x- 

-l, 3-fry^^-4-^;H #/v^/W - l, 3-^Ti/y 
io 4 b y • 

mmno (8) : (4r) -3- { c (4r) -2- (4-^07^ 
)v) -1, 3-f7yy^>-4-^] #;v#=/w -1, 3-^ryy 

5?y- 4 b y ^ - 4&K*g 

15 

^»J10 (9) : (4R) -3- { [ (4R) -2- (2-*b*S/7» 
-1, 3-^T/y ^-4-^V] ^/V^=/W -1, Z-f-TV 

y i?^- 4 h y a- • &n& 

20 HJg^Jl 0(10) : (4R) -3- { [ (4R) -2- (3~7< b^S"? 
*~;\>) -1, 3-f7/^^-4-^/v] #/Vtf-/W -l, 3-^-T 
✓ y 4 -*>;vifs^ h y /v • jfiiHK 

HJfeMl 0(11) : (4R) -3- { [ (4R) -2- (4-* 

25 -l, 3-fr/y^y-4-^/>] -1, 3-^T 
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m-mmio (12) : (4r) -3- { [ (4R) -2 — tw^-i, 3 

-f7/!l^-4--<^] UA'tf^M -1, 3-f7/!)^-4-^ 



HJtMlO(13) : (4R) -3- {[(4R) -2- (3-7x=^ 
-1, 3-f7yy^-4-^;V] -1, 3-^T 

y i?y- 4 h y ?v • ii£ 

10 ^Jfe^ttl 1 : (2S) -1- { [ (2S, 4S) -4-TV*K°vV W- 



2 9 tfi Lfc-fh^^rffl Vn-C, 1 1 1 ->£Jfe0! 1 

15 TLC: Rf 0.40 (»f : ^^/-/V=9 : 1) ; 

NMR (DMSO-ds) : 8 1.44 (m, 1H), 1.90-2.50 (m, 8H), 2.60 (m, 1H), 2.87 (t, 
J=10.03Hz, 1H), 3.57 (m, 2H), 4.45 (t, J=8.52Hz, 1H), 4.82 (dd, J=7.97, 4.67Hz, 1H), 
5.05 (m, 2H), 5.77 (m, 1H), 8.69 (s, 1H), 10.37 (s, 1H) 0 

20 mmmil (1) : (2S) -l- { [ (2S, 4S) -4-^nfcVVfc°P 
y i^V- 2 — -f /k] if a y s?^- 2 -#/W^ MJ ;v • &&fft 



5 
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TLC:Rf 0.34 (»f^:^^/-/V=9 : 1) ; 
NMR (DMSO-de) : 5 0.86 (t, J = 7.00 Hz, 3H), 1.20-1.40 (m, 5H), 1.90-2.30 (m, 
5H), 3.59 (m, 2H), 4.43 (m, 1H), 4.82 (dd, J = 7.83, 4.81 Hz, 1H), 8.66 (s, 1H), 10.38 
5 (s, 1H) 0 

H^J12: (2S) -1- { [4- (5-^^-1, 3, A-**^*J 



10 




3 2 -cant Ltcib&M*Ri v^-c, #^00 1 1 ^###1 i ^mmm 1 

TLC : R f 0.42 (mt^^-uy : /V= 9 : 1) ; 

NMR (DMSO-de): 5 2.13 (m, 5H), 2.46 (s, 3H), 2.93 (m, 1H), 3.43 (m, 2H), 3.86 
15 (m, 3H), 4.70 (s, 1H), 4.77 (dd, J=6.59, 4.12 Hz, 1H), 9.15 (s, 1H), 10.49 (s, 1H) 0 

Hifc0iJ13 : (2S) -1- { [4- 3-fry-;V- 
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3 4 T?|4ift Ltcfc&®*m WT, ###J 1 1 1 ->£Jfe0!l 1 

T L C : R f 0.45 (iWb^V'J': * — ^:@*^^V=1 7 : 2-: 1) ; 
5 NMR (DMSO-dg): 6 2.03 (m, 3H), 2.21 (m, 2H), 2.62 and 2.63 (s, 3H), 2.86 (m, 
1H), 3.27 (m, 1H), 3.42 (m, 1H), 3.69 (m, 3H), 4.63 (m, 1H), 4.81 (m, 1H), 7.39 and 
7.41 (s, 1H), 8.91 (s, 1H), 10.64 and 10.82 (s, 1H) G 

HJiflill 4 : 2- ( (3R, 5 S) -5- { [ (2 S) -2-^7/ t°n y 
10 1 f/V] X/v-tf-M t°n U 3 £M=^ • 4 S J- 



3 6 X*mm Ltcit&WJ ( l 9 8 m g ) <D1, (2.4m 
1 ) ^m\Z.p - h^^^^l^m (99.6mg) 8 O^Cei OB#« 

15 #L7C 0 ®»£«MU a«^^^X^-e»U 
^(16 lmg) £r#fc„ 

TLC : R f 0.29 (^dP/Jvl^ : ^ * / -/V : Bt& : *= 8 0 : 2 0 : 3 : 




o=s=o 

I 

OH 
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3) ; 

NMR (DMSO-Dfi) : 5 1.99 (m, 3H), 2.18 (m, 2H), 2.28 (s, 3H), 2.89 (m, 1H), 
3.23 (m, 1H), 3.54 (m, 3H), 4.37 (m, 1H), 4.67 (m, 1H), 4.86 (dd, J=8.06, 5.13 Hz, 
1H), 7.10 (d, J=8.06 Hz, 2H), 7.39 (m, 1H), 7.46 (d, J=8.06 Hz, 2H), 7.56 (m, 2H), 
5 7.80 (d, J=7.32 Hz, 1H), 8.98 (s, 1H), 9.57 (s, 1H), 13.16 (s, 1H) 0 

Hife0iJ14 (1) ~M14 (3) 
10 HJfeflll 4(1) : 5- ( (3R, 5 S) -5- { [ (2 S) 

&&fe0!|l 4 (2) : 3- ( (3R, 5 S) -5- { [ (2S) -2—X7V 
15 t°n y 1 -^/V] fcTn y 3 ->f /V) • 4 

HJfi^l 4 (3) : 4- ( (3R, 5S) -5- {[ (2S) 
t°n y l — f/v] ^/vfc/W t°n y v^- 3 -- T/v) gcMBfc • 4 
20 — ^ V< /V* i^SWfi 

mmmi 5 : ( or, 5 s) -5- { c (2 s) -2-vr;eny^ 
- 1 — r^] x^m—M trc y s^- 3 -4>v) $m • 4 ^vwo-t? 
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TLC : R f 0.17 pptJvVA : y^/ — JV : BB= 5 : 1 : 1) ; 
5 NMR (DMSO-D 6 ) : 5 1.45 (m, 1H), 2.13 (m, 4H), 2.28 (s, 3H), 2.55 (m, 4H), 
2.94 (m, 1H), 3.40 (m, 1H), 3.55 (m, 2H), 4.48 (m, 1H), 4.82 (dd, J=7.78, 4.85 Hz, 
1H), 7.10 (d, J=7.87 Hz, 2H), 7.46 (m, 2H), 8.70 (s, 1H), 9.34 (s, 1H) 0 

^Jfe#Jl 6: (2S) -1- { [ (2S, 4R)-4- (2-^!)^- 

io 4— ifp y ^7^=/W t°ny 




mmm 1 5 -e$m Ltcik&vo%%^Tmnm 3 (b o c it) -^a^ y >- 
15 -r, mmik-&m%ntc 0 

T L C : R f 0.21 (g^^/V : Ml : *= 3:1:1) ; 

NMR (DMSO-de) : 6 1.46 (m, 1H), 2.08 (m, 5H), 2.28 (s, 3H), 2.56 (m, 1H), 2.65 
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(m, 2 H), 2.90 (m, 1H), 3.45 (m, 11H), 4.48 (m, 1H), 4.82 (dd, J = 7.78, 4.85 Hz, 1H), 
7.10 (d, J = 8.06 Hz, 2H), 7.46 (d, J = 8.06 Hz, 2H), 8.67 (m, 1H), 9.32 (m, 1H) 0 

mrnmi6 cd ~mmmi6 do) 

U HJ£0»J 16(1) 3 1 "C«3tUfc'fiS'fr4fcSr»»i: l/t/Bv\ffco ) . 

HWJ16 (1) : 5- { [ (2S) - 2 -i/T / \fn V 1-4*1 

10 

Mill 6 (2) :2-((3R, 5S) -5- { [ (2S) -2-i/TJ 
\fu ]) 1 #;V#~/W t°n JJ 3 -> <;V) 71? h T 5; K • 

15 H»J1 6 (3) :2-((3R, 5S)-5-{[(2S) -2-U7S 
\?T2])i?y-l-s(jV] tfnP^-3-^/V) -N- O*?- 

UMim 6 (4) : 2- ( (3R, 5 S) -5- { [ (2S) -2-^TJ 

20 tfn yi?^-l— lfnU^^-3-^/V) -N-*fvl' 
71? b7 5 K • 

6 (5) : 2- ( (3R, 5 S) -5 - { [ (2 S) -2-WV 

t'P!)i?y-i-^/v] tfpys?y-3-^) -n, N-tr 

25 * (2-^ h^i/^^/V) 7tb7^ K - 
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MMWl 6 (6) :2- ( (3R, 5S) -5- { [ (2 S) -Z-VT J 
tfn ]} v 5 ^- 1 — (M jj;Vi$=.;i>} t°n ]) *?~y— 3 —<4 M — N— (4- 

5 gEMMl 6 (7) : (2S) -1- ( { (2S, 4 R) -4- [2- (4- 

10 6(8) : 2- ( (3R, 5 S) -5- { [ (2 S) -2-5"7V 

t°o y v?^- 1 -^T/V] t°o y 3 -^f/V) — N, N— 5? 

lHJS0i.ll 6 (9) : 2- ( (3R, 5 S) -5- { [ (2 S) -2 —XT/ 
15 tfoy^^-l-^/W] \£vy&>—3-'(A') — N— (7x 

11^1 6(10) : 2- ( (3R, 5 S) -5- { [ (2 S) -2-W 
/ f p y 1 — f /v] ^7/W7i?=;W tfp y i?^-3->f A/) — N— [ (l 
20 r, 5R, 7S) -3-t Kn^-l-T^yfM 7tfT$K-4 

UMl 7 : { [ ( (3R, 5S) -5- { [ (2S) -2-^7V l*» U 
Sty-l-Jjl'] %>V#-M tfny v?^-3— |W) T*^] 

25 g£H • 4 - ^ ?vw< v€ y * /v* y Ktt 
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mmrn 1 5 -ew& Litvc&VB&R^x. 3 1 y tsv • 

T L C : R f 0.19 (gj^^/V : IHfe : *= 3 : 1 : l) ; 
NMR (DMSO-De) : 5 1.44 (m, 1H), 2.13 (m, 5H), 2.28 (s, 3H), 2.34 (m, 1H), 
2.65 (ro, 2H), 2.94 (m, 1H), 3.39 (m, 1H), 3.55 (m, 2H), 3.73 (d, J=5.95 Hz, 2H), 
4.46 (m, 1H), 4.82 (dd, J=7.87, 4.76 Hz, 1H), 7.10 (d, J=8.24 Hz, 2H), 7.46 (d, 
10 J=8.24 Hz, 2H), 8.28 (t, J=5.95 Hz, 1H), 8.69 (s, 1H), 9.30 (s, 1H) 0 

HJfe0U 7 (1) ~«M 1 7 (2) 

is mmmi 7(1) : c c ( or, ss) -5- {[(2s) -2—xrv 

H»J1 7(2) : 3- { [ ( (3R, 5 S) - 5 - { [ ( 2 S) - 2 -1/ 

20 7v if p y 1 r^] if* y s^f- 3 — <m r±f-A^ 
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mt&miB : (2S) -1- [ (4R) -4- (^7/^f;V) 



mmm 16(2) tmstisittt&to 3x^ti^mt mmim 

5 f^LTB o cfbbfco %btlfti\&0J (2 5 0mg) SrTHF (2ml) 
ttfflfU CC-CtrjJi?^ (0.18ml) by 7/l^n@£$$8zK^ (0.12m 

1) ZMz., ?1^^0°CT'2^m#LfCo RJSiB#«l!^cftJP*., 

xf/i'tifflL, o.i Ntttt, *ssir;fiasi^!tok"T?0ft^U Kflklim 

Lfc 0 ^?r^-x^-«^^ (5/1) -cas^U, SUb^Bo 
10 cfr (1 5 6mg) £#fc 0 

T L C : R f 0.35 dfilifA' : : 7K= 3:1:1) ; 
NMR (DMSO-D 6 ) : 5 1.56 (m, 1 H) 2.03 (m, 2 H) 2.20 (m, 3 H) 2.64 (m, 3 H) 
15 2.99 (m, 1 H) 3.57 (m, 3 H) 4.50 (m, 1 H) 4.84 (dd, J=7.81, 4.88 Hz, 1 H) 8.83 (s, 1 
H)9.46(s,lH)o 

HiSM 1 8 (1) : (2S) -1- [ (4R) -4- (4-^V-2, 6 
20 4 - p< ^VW<^"£ ^/V* VWM. 
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mmmi9 cd ~mmmi9 (6 4) 

###J 2 4 5 -»##0)J 1 l l ^HlfeM l -c* isfottfe 



mmmi 9 (D : (2 s) -1- { [ (2 s, 4R) -4- (2, 6-v 



10 TLC : R f 0.44 (;? d p tJvVJ*. : /V= 9 : 1) ; 

NMR (DMSO-de) : 6 2.01 (m, 2H), 2.19 (m, 3H), 2.61 (m, 1H), 3.34 (m, 2H), 
3.56 (m, 2H), 3.76 (s, 6H), 4.13 (m, 1H), 4.61 (t, J=8.65 Hz, 1H), 4.85 (m, 1H), 6.66 
(d, J=8.24 Hz, 2H), 7.23 (t, J=8.38 Hz, 1H) 0 

15 HJSM19 (2) : (2S) -1- { [ (2 S, 4 R) - 4 ^TvVtfn 
y v 5 ^- 2 — f )V] jj;Vi$~M t°n y Vs- 2 h y ;V • 

HWJl 9(3) : ' (2 S) -1- { [ (2 S, 4R) -4- (3-p< 

20 ~ h y ;V • 




9 (4) : (2S) -1- { [ (2S, 4R) -4- (2-* 
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^»J19 (5) : (2S) -1- { [ (2S, 4 R) - 4 a.-*- 

y • 

^WJl 9 (6) : (2S) -1- { [ (2S, 4 R) -4- (2, 5-i* 
^ h **yyx.~)V) t°n y i*i/- 2 -<i)V\ t°n y v*^- 2 - 

io ^/v^by/v-^*i: 

»J19 (7) : (2S) -1- { [ (2S, 4 R) -A-\?y^-fr- 
4 y 2 -> f /V] yfr/V^/l'} y v?^- 2 > 

y/i--^^ 

15 

mmmi9 (8) : (2S) -l- { [ (2S, 4R) -4- (3, 4-5* 

h y • 

20 HJfcFill 9 (9) : (2S) -1- { [ (2S, 4R) -4- (2, 5 — S> 

h y ;u • mmM. 

^SS^!ll9 (10) : (2S) -1- { [ (2S, 4R) -4- (2, 4- 
25 y*i/7^=-M fnyv?y-2- r^] tf/I^— /V} tfny 5*^-2 
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££011 9 (11) :. (2S) -1- { [ (2S, 4R)-4-(3, 4- 

5 

mrnmi 9(12) : (2 s) -1- { 1 (2 s, 4r) -4-if7^=/v 

h y ;v • 

10 »il 9 (1 3) : (2S) -1- { [ (2S, 4 R) -4- {2—4 V 
§H»Jl9 (14) : (2S) -1- { [ (2S, 4 R) -4- (2, 3, 

y- 2 -#/v#= h y /v • 

MM19 (15) : (2S) -1- { [ (2S, 4 R) -4-7*^/V 
bTn y 2 -iVV] #/V7j?~/W t°n y 2 -^A^— b V • 4 
20 -^f/w<yfy^MyH 

HJfeMl 9 (16) : (2 S) -1 - { [ (2 S, 4R)-4-(l, 3- 
y s?y- 2 h y ;v • 4-y- fvw<y-t?y;*/i'jfcyifc 

25 

HJfcfcll 9 (17) : N- [2- ( (3R, 5 S) - 5 - { [ (2 S) - 2 
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mmmi 9 (is) : 4- ( or, 5 s) -5 - { c (2 s) -2-w 

5 / fcTn y^v- l-^yv] lfnyi?y-3->r;v) -N, N- 

mmmi 9 (19) : os)-i-{[os, 4r) -4- u-t h 

10 t°n y i?^- 2 h y /V • 4 -^^/v^<^^^*^il^ 

HJftMl 9 (2 0) : (2S)-1-{[(2S, 4R) -4- (4-p<h 
=arv--2, 6-^^/V7cc=/V) tfn y^>--2— b° 
n y 2 -*/VjJ?= f» y /V • 4 ^/l^^if 

15 

mmmi 9 (21) : (2 s) -1- ( { (2 s, 4R) -a- [4- (-< 

^/V*^) - 2 , 6 - V* ^/V7 31 t° n y 2 ->f /V} 

/J?~/v) fa y s?^- 2 -#^7j?- h y • 4 - ^ ^vv^v-tf XX/Vtf^Sfe 

& 

20 

*ife^!ll 9(2 2) : 4 — ( (3 R, 5 S) -5- { [ (2 S) -2-V7 

/ tfny^^-l-^/V] t°o y T/V) -3, 5- 

25 mmmi 9 (23) : (2s) -1- ( { (2s, 4r) -4- [2- h 
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mmmi 9 (24) : (2 s) -1- { c (2 s, 4r) -4- (2-t k 

HM^l 9 (25) : (2S) -1- ({ (2 S, 4R) -4- [2-t K 

if n y ^v- 2 h y • 4 ->f^<yf^/v*ysi 

10 % 

9 (26) : 4- ( (3R, 5S)-5-{[(2S) -2-*s7 
J tTn y S^- 1 -4 *A*$~M fc'n y 3 -4 M — N, 3 , 

5 - b y f/V'O'XT $ F • 4 ^/W^ifv;^*^^ 

15 

9 (27) : 4- ( (3R, 5 S) - 5- { [ (2 S) -2-i/7 

yfoy^-i-^] t°n y 3-^/v) -N, N, 

20 9 (28) : (2 S) - 1 - { [ (2 S, 4R) -4- (4-fc K 

n^yy^=-M t°ny ^^-2-^f/V] jfr/^sA'} y v>y- 2 
h y /V • 4 ^ywO-tfl'^i'Jfcl'Ifctft 

^JSMl 9 (29) : (2S) -1- { [ (2S, 4R) —4— (3-tK 
25 v**yy tfn y ^^-2->f/V] t°o y 2 
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MMMl 9(30) : 4- ( (3R, 5 S) -5- { [ (2 S) -2-isT 
;t o ny^y-i — f/V] Ifn]} -3, 5- 

5 

SlttMl 9 (31) : (2 S) -1- { [ (2 S, 4R) -4- (2, 6- 

-tuistf=- h y • 4 - * ^yw^i? 

10 9 (3 2) : (2 S) -1- { [ (2 S, 4 R) - 4 - (2-7/V 

h^r^73i^>) tfny^^-2->f/V] jfr/Htf^A'} fc°n y 

%MMl 9 (33) : (2 S) -1- ( { (2 S, 4R) -4- [4- (t 
15 Kn^f^) -2, 6-^f/l'7x=/l'] i?nD*J>- 2-4/1'} % 
/utf-sis) bTn y 2 MJ/u • 4 ?vv<Vi£ ^*/v*>- 

Xttflll 9 (34) : (2 S) -1- ( { (2 S, 4R) -4- [4- 

20 h^^^/v) -2, e-^f^s^] 

9 (35) : (2 S) -1- { [ (2 S, 4R) -4- 
25 **S-4, 6 -i^^/K^^/l") t°n y v?>--2—Y/V] tf/W^—zV} tf 
n y >^v- 2 h y /v • 4 ^/w<^^^/v*^Sft£ 
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mmWl9 (36) : (2S) -1- { [ (2S, 4 R) -4- (4-kK 

3, 6- hy^f-7V73i=yV) t°n ]} 2 ^7/^# 

=/W t°P y 2 i> y /v • 4 f-j^-y^^^/^ymM 

5 

HiSMl 9(37) : (2S) —1— { [ (2 S, 4 R) —4— (2 — tK 
P^iy-4-^ h*t-is— Q-*=f-;V7^ n/V) tfo y 2.-4)V\ 
t°P ]} W- 2 h ]) /u • 4 

10 

mmmi 9 (38) : (2s) -1- { c (2s, 4r) -4- (4-t k 

n 3 Y^yy^=-;v) if n y i?y- 2 ->f/V] tf/utffri/v} if a 

y 2 h y • 4 -^^vw^ify^/v*^®^ 

15 Hffiftll 9 (39) : (2S) —1— { [ (2 S, 4R) —4— (3— tK 

4, 6- by ^f^7i=^) t°P y^v- 2-^/kl 
rvv} If n y S?^- 2 -%;Vi$=. Y ]} ;V • 4 ^/W<J^^/V* Vlfcttt 

HJSM1 9 (40) : (2S) -1- { [ (2S, 4R) -4- (4-t K 
20 5-^^71^) t°n y ^-2-^] 

If P y 2 h y /V • 4 ^WO^>^;V^W& 

HJtMl 9 (4 1) : (2S) -1- { [ (2S, 4R) -4- (4-t K 
n3r^-2-p< h^r^-6-^^/V7^^yV) Ifn y 2 -- f^] ^ 

25 =/W t°n y 2 h y ^ • 4-* ^-j^y^y^/v^ym 
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nmmiQ (42) : (2s) -1- { [ (2s, 4R) -4- (2-^ 

- 2 h !/ /V • 4 - ^ 5VW<>'i?>';*/l<'/fc:/$^ 

5 

9 (4 3) : (2S) -1- { [ (2S, 4 R) -4- ( 3 — t K 
o dri/- 2 , 6 - ^V^mn/V) fcTn y 2 ->f /I/] 

y i»-2-*/V^'- h y;V ♦ 4-;*5vW<>'-£:/*,'M>:/^i: 

10 H»J1 9 (4 4) : (2S) -1- ({ (2S, 4R) -4- [4- (2 
-tKn^h^) -2, tfny^V-2-^ 
li/Vig-jV) tfn y 2 h V )V > 4 5vv<i/-fe?:/;* 

15 »Jl 9 (4 5) : (2 S) -1- ( { (2 S, 4R) -4- [4- (2 
-^h^v/xh^) -2, 6-^f^7xX/V] b°ny^>-2 — f/V} 
jj;Vl$~;V) y 2 -^/Wtf— h y 7V • 4 -p< <^;V<^-1f ^/W/fc 

20 HJfe^ll 9 (46) : (2S) -1- { [ (2S, 4R) -4- (4-fc K 

fc°n y i?^- 2 h y y> • 4 f-A^O^ >^fc& 

»J19 (47) : (2S) -1- { [ (2S, 4R) -4- (4-^h 
25 ^ri/-2-t KP^>-6-^f/V7xx/l/) t°n y 2 -4 >V\ ji)V 

\f u y 2 h y /v • 4 
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m. 

mMMl9 (48) : (2S) -l- { C (2S, 4R) -4- (2-3i^ 

mmmi 9 (4 9) :N- [4- ( (3R, 5 S) -5- { [ (2 S) -2 

10 

\ 9 (50) : (2S) -1- ({ (2S, 4R) -4- [4- & 
/u} #/V;j?=/v) fc° n y ^v- 2 - K y ;v • 4 - p< ^vw<^1? ^ 

15 

«0U 9 (51) : (2S)-1-[((2S, 4R)-4-{4-[3 
^- 2 -4 M ^7/V^=7V] t° n y S?^- 2 h y /V • 4 - * ^ 

20 

^»J19 (52) : (2S) -1- { [ (2S, 4 R) -4- (2, 6- 
t°n y 2 -tf/M^ h y /V • 4 f/l^yif^A'*^ 

25 $JK0!l 9 (5 3) : (2S) -1- { [ (2S, 4R) -4- (2-xb 
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Stttflll 9 (54) : (2S) -1- { [ (2S, 4R) - 4 - ( 2 — t K 

»J19 (55) : (2S) -1- { [ (2S, 4R) -4- (4-fcK 
10 n^iX-2->l'y7 B cixK^r^-6-^^/V73i=/V) t°n ]) 2 ->f/U] 

y 2 b y ;v • 4 ^vi^y-i?:/*^* 

mmmi 9 (56) : (2s) -1- { c (2s, 4R) -a- (2-^ b 

15 trn y S^-2-lVl'] fcTny^y-2 

H»J19 (57) : (2S) -1- { [ (2S, 4R) -4- (4-fcK 
o ^f-V- 2 - ^ 6 - T'd ^;V7 x=;V) V ^V-2-^/>] ^/^ 
20 fc°p y 2 b )) ;V • 4 - ^ ^/^^^/^^ 

i»J19 (58) : (2S) -1- { [ (2S, 4 R) -4- (3, 4- 

25 2 -#/Vt}?=. h y /V • 4 -^/l^y-tf^JM'Jfcl'SfcJfi 



110 



WO 2004/016587 



PCT/JP2003/010401 



mmmi 9 (59) : (2 s) -1- { [ (2 s, 4R) -4- o-t k 
mmmi 9(60) : (2s) -1- ({ (2s, 4r) -4- [4- h 

^»J1 9 (6 1) : (2S) -1- { [ (2S, 4R) — 4— (5-fc K 



15 HWJ19 (62) : (2S) -1- { [ (2S, 4 R) -4- (5-tK 

o^^-2-^Wis/v) tfny ^y-2-^yv] If op 

HWJl 9 (6 3) : (2S) -1- { [ (2S, 4R) -4- (3-fc K 
20 n 2 fvV^^l') \£u P S^- 2 -> f />] tf/l'tf^W t'n V 

2 h y/v • 4—*f'/u*isl£i'XA'*t:'WML 



Mmmi 9 (6 4) : (2S)-1-({(2S, 4R)-4- [3-tK 
odr^-4- (2-fc Kn*^h*'» 7i^] t°ny^y-2— f/H 
25 t°n y 2 —%>vi$~ h y • 4 ^-/l^^-g^/u* 



111 



WO 2004/016587 



PCT/JP2003/010401 



|»J2 0 : [3- ( (3R, 5 S) -5- { [ (2 S) -2-vOV t°D 



»J19 (2 9) T*§S!a£L;Mt^ (IA-255) 3 T?* £ 

tlS^ifeirdl^^f^tT, Bocfc£#fc 0 ^OBocfr (2 3 0mg) 
£p<?7l^^/Wr (3ml) M}£fl?U fcmXVtJ* (4 14mg) *5 
iV^Bti^^^ (0.29ml) SriPx. S^lWSlt 

- (^1^^:^^7V=1 : 1) -C^U ^Jllb^ (3 0 8m g) 
<gr#fc 0 # bfrfcfl^JK:, ###1 5 1 4 X*7jk£tiZ>Jj&i t |f»£ 

15 T L C : R f 0.39 (fl**?^ : »K : *= 3 : 1 : 1 ) ; 

NMR (DMSO-De) : 8 1.81 (m, 1H), 2.14 (m, 4H), 2.28 (s, 3H), 2.94 (m, 1H), 
3.24 (m, 1H), 3.59 (m, 4H), 4.60 (m, 1H), 4.67 (s, 2H), 4.85 (dd, J=7.96, 4.85 Hz, 
1H), 6.82 (dd, J=8.51, 2.29 Hz, 1H), 6.92 (m, 2H), 7.10 (d, J=8.06 Hz, 2H), 7.26 (t, 
J=7.96 Hz, 1H), 7.47 (d, J=8.06 Hz, 2H), 8.95 (m, 1H), 9.52 (m, 1H)„ 




5 



CN 



20 
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mMM2 0 (1) ~Hlfe#]2 0 (6) 

HMI2 0 (1) : [4- ( (3R, 5S) -5- { [ (2S) 
5 ; t°n y i?y- l -s()V\ itArt-M tro V 3 — f AO 

(2) : 2- [4- ( (3R, 5 S) -5- { [ (2S) -2- 
10 - 2 ^/V^n^^i? • 4 ^/V^O"^^^^*^ 

3lJi#!|2 0 (3) : [4- ( (3R, 5 S) -5- { [ (2S) -2-v-T 

yfaUv^y-i — f/kl tfn y -3, 5- 

15 

3l»J20 (4) : 2, 2' - [ [4- ( (3R, 5 S) -5- { [ (2S) 

20 

H»J20 (5) : [4- ( (3R, 5 S) -5- { [ (2S) -2-*sT 
25 HWJ2 0 (6) : [4- ( (3R, 5 S) -5- { [ (2 S) -2-fT 

j t°o y v 5 ^- 1 -> f /v] t°oy ^>--3-^/v) -3, 5- 
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1:4- [4- ( (3R, 5 S) -5- { [ (2 S) -2-V7V 



3 8 -e^b^^^ffiVNT, m%M5->mmM 1 4 

T L C : R f 0.24 (? n n /ft/VA : ^ ^ / — A<= 9:1) ; 
10 NMR (DMSO-D 6 ) : 5 2.02 (m, 7H), 2.28 (s, 3H), 2.36 (t, J=7.32 Hz, 2H), 2.91 
(m, 1H), 3.18 (m, 1H), 3.53 (m, 4H), 3.95 (t, J=6.50 Hz, 2H), 4.59 (m, 1H), 4.85 (dd, 
J=7.87, 4.76 Hz, 1H), 6.90 (d, J=8.79 Hz, 2H), 7.10 (d, J=8.06 Hz, 2H), 7.24 (d, 
J=8.79 Hz, 2H), 7.46 (d, J=8.06 Hz, 2H), 8.91 (m, 1H), 9.49 (m, 1H) 0 

15 mMM2 1 (1) :trans-4-[4-((3R, 5 S) -5- { [ (2 
S) -2-^T/^oy^-l — f/v] */V^=;W tfn!)^y-3-^ 



nam 2 2 : (or, 5 s) -5- { [ (2 s) -2-w/ tr 



HOOC. 




20 
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O 



5 ^Lfc #btl/^b-8* (2 0 0mg) ©^/-A- (2ml) igfccfcp 
- YtV^VXfr-fol'&lfcfa® (1 1 9mg) SrJH*.* M?:4W^ 
Lfco RjSa£****U »**B»3i^-C*^U (1 8 

4mg) ZntCo 

T L C : R f 0.50 (^no /JvVJx : J —;V= 5:1) ; 
10 NMR (DMSO-D 6 ) : 5 1.18 (t, J=7.14 Hz, 3H), 1.46 (m, 1H), 2.01 (m, 2H), 2.17 
(m, 2H), 2.28 (s, 3H), 2.63 (m, 4H), 2.96 (m, 1H), 3.40 (m, 1H), 3.55 (m, 2H), 4.06 
(q, J=7.14 Hz, 2H), 4.47 (m, 1H), 4.83 (dd, J=7.78, 4.85 Hz, 1H), 7.10 (d, J=8.06 Hz, 
2H), 7.46 (d, J=8.06 Hz, 2H), 8.72 (s, 1H), 9.31 (s, 1H) 0 

15 Hii#"!l2 2 (1) 4- [4- ( (3R, 5 S) -5- { [ (2S) 

-2-wv ifpy^-i-' T/H #/M?=/W t'n y s^-3— f/v) 

20 MMM 2 3 : (2S) -1- [ (4R) -4- - 
L-^p y /V] If n V W- 2 h V A* • 4 5vW<>i?:/*/l' 
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CN 



5 TLC : R f 0.20 (^bp*^ : itS—fr : H?fifc= 8 : 2 : l) ; 

NMR (DMSO-De) : 8 1.39 (m, 1H), 1.55 (m, 2H), 1.72 (m, 1H), 2.02 (m, 2H), 
2.18 (m, 2H), 2.28 (s, 3H), 2.67 (m, 1H), 2.87 (m, 1H), 3.41 (m, 3H), 3.57 (m, 2H), 
4.00 (m, 1H), 4.43 (m, 1H), 4.82 (dd, J=7.69, 4.76 Hz, 1H), 7.10 (d, J=8.06 Hz, 2H), 
7.46 (d, J=8.06 Hz, 2H), 8.67 (s, 1H), 9.29 (s, 1H) C 

10 

(1) : (2S) -1- [ (4S) -4- 

3 9 ->##M 4 0 4 1 -*H»J 2 3 •C*S*t5*ft £ ffifil 

15 fcHftsLT, MWb**Sr#fc. 

HJS^J2 4 (1) -HJSM2 4 (2) 
##0ij4 l^«jtUfc^»*fflV^T#^3 8 (b) (fta-TST^a 

20 E*T©fl^%£#fc 0 
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H«J24 (1) : (2S) -1- { (4R) -4- [2- (4-fcKn* 



5 TLC : Rf 0.45 (^pb*M : *9J— ;V : 7k= 3 : 1 : 0.1) ; 

NMR (DMSO-D 6 ) : 6 1.48 (m, 1H), 1.82 (m, 2H), 2.02 (m, 2H), 2.16 (m, 3H), 
2.28 (s, 3H), 2.70 (m, 1H), 2.95 (m, 1H), 3.41 (m, 1H), 3.57 (m, 3H), 3.88 (m, 2H), 
4.46 (m, 1H), 4.83 (dd, J =7.96, 4.85 Hz, 1H), 6.66 (m, 2H), 6.73 (m, 2H), 7.10 (dd, 
J=8.06, 0.55 Hz, 2H), 7.46 (d, J=8.06 Hz, 2H), 8.71 (s, 1H), 9.29 (s, 1H) 0 



&ffi£|2 4 (2) : 4- [2- ( (3R, 5 S) -5- { [ (2S) -2- 
15 IIWJ2 5: (2S) -1- [ (4R) -4- (2-^ h**/*^) -L 




CN 
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HN 




CN 



##094 l-C«3*Ufcfl?fr#l (15 0mg) OTir h~ h D /l" (2ml) 
^ica^b^^ (0.14ml) *5itHWbffi (I) (5 16mg) ?r*P^ 

U pt^vvcc-^/Wje (1 2 6mg) £#fCo *ft^lV^**«14 

T L C : R f 0.35 (^ n n tfc/>A J — /V : HfI&= 8:2:1) ; 
NMR (DMSO-D 6 ) : 5 1.40 (m, 1H), 1.63 (m, 2H), 2.02 (m, 2H), 2.19 (m, 3H), 
10 2.28 (s, 3H), 2.65 (m, 1H), 2.88 (m, 1H), 3.22 (s, 3H), 3.33 (m, 3H), 3.54 (m, 2H), 
4.44 (m, 1H), 4.82 (dd, J =7.69, 4.76 Hz, 1H), 7.10 (d, J=7.69 Hz, 2H), 7.46 (d, 
J=8.06 Hz, 2H), 8.68 (s, 1H), 9.29 (s, 1H) 0 

HJife^j26 : [2- ( (3R, 5 S) -5- { [ (2S) -2-^T/tfP 

is y 1 -- r/v] tro y 3 — r^) ^ h*^] BESS • 
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##«4 0'C3K5iU*:'fH^» (4 6 0mg) ©^oc^y (3ml) 
itt/n^ftlt-^ (0.57m 1 ) > »tK^X hy^^T^-V 
J* (4 4mg) *5it?4 0%7K^»y V&ftMW. (1ml) trflPX. 
»«rffla"C8l*WB!t#fb*:. RJtSm^i^SriP^, ffi^WiWL, 

W7^^nvh^77^f- (^ncx/JWA/^ yi') TfWjRU t 
-^fyVx^f/V (2 9 0mg) £#fc Q *ft#«fe)iV>t«iflll 4"C* 

TLC : R f 0.23 (^nn^A : /V : g£Sfc=3 : 1 : 1) 

10 NMR (DMSO-De) : 5 1.42 (m, 1H), 1.65 (m, 2H), 2.10 (m, 5H), 2.28 (s, 3H), 
2.69 (m, 1H), 2.89 (m, 1H), 3.50 (m, 5H), 3.99 (s, 2H), 4.44 (m, 1H), 4.82 (dd, 
J=7.87, 4.58 Hz, 1H), 7.10 (d, J=824 Hz, 2H), 7.46 (d, J=8.24 Hz, 2H), 8.67 (s, 1H), 
9.29 (s, 1H)„ 

15 |«2 7 : (2S) -1- [4- (7x;^f^) ^njl/v] y 




CN 



U-»^4 1->#^3 8 (b) (4-tKo^^^©^9i- 
20 7^y-/v?r^v>fc) -»-^Jfi^Jl 4-e^$tt5^tlH^»LT> 
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T L C : R f 0.60, 0.53 u u : ^ ^ / — A*= 5:1) ; 

NMR (DMSO-De) : 8 1.76 (m, 1H), 2.10 (m, 4H), 2.29 (s, 3H), 2.82 (m, 2H), 
3.27 (m, 1H), 3.45 (m, 2H), 3.60 (m, 1H), 4.06 (m, 2H), 4.59 (m, 1H), 4.76 (m, 1H), 
6.95 (m, 3H), 7.09 (m, 2H) ,7.28 (m, 2H), 7.53 (d, J=8.24 Hz, 2H), 8.92 (s, 2H) D 



»2 8 : (2S) -1- [4- h^^M -L !J ;V] fc° 

OH 



#%M3 1 "Tf«3ftlxfcflS-&*SrfflV^-C##«3 9-»#%#j4 O-»##0!l 1 
10 1->##$|4 l-*i({t«2 5-C^$*L5^tP^^L-C, ftjBfc^tt 

T L C : R f 0.30 (^bp : * / — /V= 5:1) ; 
NMR (DMSO-D 6 ) : 8 1.63 (m, 1H), 2.06 (m, 2H), 2.24 (m, 2H), 2.29 (s, 3H), 
2.65 (m, 2H), 3.13 (dd, J=11.44, 7.41 Hz, 1H), 3.29 (m, 3H), 3.38 (m, 3H), 3.57 (m, 
15 2H), 4.50 (m, 1H), 4.82 (m, 1H), 7.08 (d, J=7.69 Hz, 2H), 7.52 (d, J=8.06 Hz, 2H), 
8.90(s,2H)„ 

IIM2 9 (1) -mmM2 9 (19) 

##M2 9-*^»ji l^^fi^mtmm^vx, siTWk&m&m 

20 fc. 
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mMM29 (1) : (2S) -1- { [ (2S, 4 S) -4- {4-*<?A> 



5 TLC : R f 0.37 (^0n*M : fr= 9 : 1) ; 

NMR (DMSO-D 6 ) : 5 1.49 (m, 1H), 1.99 (m, 2H), 2.16 (m, 2H), 2.25 (s, 3H), 
2.55 (m, 2H), 2.72 (m, 1H), 2.95 (m, 1H), 3.23 (m, 1H), 3.51 (m, 3H), 4.43 (m, 1H), 
4.82 (dd, J=7.83, 4.81 Hz, 1H), 7.10 (m, 4H), 8.71 (m, 1H), 10.43 (m, 1H) 0 

10 HMJ29 (2) : (2S) -1- { [ (2 S, 4 S) -4- 

»29 (3) : (2S) -1- { [ (2S, 4 S) -4-^-2-^ 
15 -y- l -^fc°a y 2 — < )V\ %/l<7$=.M \?U y v?^- 2 

~ h y /V • 

H«J29 (4) : (2S) -1- { [ (2S, 4S) -4-7ns*-2- 
20 tf-hVfr 




H 



CN 



O 
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9 (5) : (2S) -1- { [ (2S, 4 S) -4-^^Vt°o 
V W- 2 ~^)V\ %;V7f,=./v} t°n ]) 2 hVfr' mm 

(6) : (2S) -1- { [ (2S, 4 R) -4-->^P^V 
5 /Hfny^y-2--f/V] %;Vi$-;\<} if n ]) i?^- 2 -#/V7tf= by /V ♦ 

HMI2 9 (7) : (2S) -1- { [ (2S, 4 S) -4- (4-^77 
^^/V) to U S^- 2 —f /kl #/V#^W t°n y 2 
10 h y • 4 - ^ ^/WOi? 

H1&M29 (8) : (2S) -1- { [ (2S, 4 R) -4- (2-T*V 
yfvv) t°n y i^^-2— Y/w] t°n y ^^- 2-^;v^= h 

y ;W • 4 - ^ ^vW<^-£ v:*^* 

15 

»0!|2 9 (9) : (2S) -1- { [4- (2, 2 fAO 
\fn y 2 — <JV] fc°n y ^V- 2 h y ;V • 4 

20 %ffi0!i2 9 (10) : (2S) -1- { [4- (1, 3 -*<ls V&tt V— 
h y/V • 

H»J2 9(11) : (2S) -1- { [4- (1, 3 ^j/^^y- 

25 ^-4 — f/V^^VV) tfa3i?y-2— f/U] #/VJ!j?~/W 
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mmM2 9(12) :N- {4-*np-2- [ ( (3 S, 5 S) - 5- { [ (2 

/v) ^fvv] ;i^y7;v*y7 5 F • 4-^^^-y^y^^ 
5 ^IK* 

mmm2 9 a 3) :n- {2- c ( os, ss) -5- { [ (2s) - 

10 

mmm2 9 (h) : (2 s) -1- u (2 s, 4 s) -4- c (2E) 

tJ?=/v) tfn ]) i?y- 2 h y • 4-t f/^^^^yl 

15 »2 9 (15) : (2S) -1- { C (2S, 4 S) -4- 

n y 2 -#/vti^ h y ^ • 4 — ?ji"<y*gyxji'ft>fkM. 

I1H2 9 (16) : (2S) -1- { [ (2S, 4 S) -4- n-* 

mmm2 9 (17) : (2s) -1- { 1 (2s, 4s) -4- c^*? 

25 1> y ;v • 4 - ^■/w<^-S^/n^>'Sfe*S 
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9 (1 8) : (2 S) -1- { [ (2 S, 4S) -4- (t< 3^/1/ 



5 9GR0V2 9 (19) : (2S) -1- { [ (2S, 4 S) -4- (2-^ 

H%0!3 0 (1) -IHPJ3 0 (3) 
10 #*«l^««14^*ih/«*ftfclBI«fc»fpbr» &T©ffr&*J«r 



mmmSO (l) : (2S) -l- [ (2S, 3aS, 7aS) 
Kn- 1 H-W ^ F— /V- 2 -> f /Pjfr/UJfls/u] if a y 2 
15 h y /V • 4 - V-g i^/V* ViSifc 



T L C : R f 0.54 (^dd tJn/VA : ^ * / — /V= 9:1) ; 
NMR (DMSO-D 6 ) : 5 1.44 (m, 7H), 1.85 (m, 2H), 2.01 (m, 2H), 2.23 (m, 3H), 
2.28 (s, 3H), 2.48 (m, 1H), 3.56 (m, 3H), 4.47 (dd, J=7.69, 3.66 Hz, 1H), 4.81 (dd, 
20 J=7.69, 4.76 Hz, 1H), 7.10 (d, J=8.06 Hz, 2H), 7.46 (d, J=8.06 Hz, 2H), 8.09 (m, 1H), 
9.59 (m, 1H) 0 



y /v • 4 - ^ f/i^y^y^^yifei 



OH 
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mMmsO (2) : (2S) -l- (t^tKn^n^ [b] Ifn 



HJfc0!i3 0 (3) : (2S) -1- { [ (2S, 4S) -4- (1-fc 
df-v-- 1 =f-;v^.^;V) t°P V 2 ->C/U] M tTn y i?^ 

- 2 -^/l^— h y /V • 4 - ^ 

10 gffi{*3 1 (D-HWI3 1 (2) 

mmmzi cd : (2s) - 1 - { c (2s, 4s> -4- 0-7*= 



TLC : R f 0.58 (^nn*M : /W=9 : 1) ; 

NMR (DMSO-D 6 ) : 5 1.40 (m, 3H), 1.57 (m, 2H), 2.01 (m, 2H), 2.18 (m, 3H), 
20 2.28 (s, 3H), 2.56 (t, J=7.51 Hz, 2H), 2.67 (m, 1H), 2.83 (m, 1H), 3.37 (m, 1H), 3.56 
(t, J=6.68 Hz, 2H), 4.42 (dd, J=9.79, 7.78 Hz, 1H), 4.82 (dd, J=7.87, 4.76 Hz, 1H), 
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7.10 (d, J=8.24 Hz, 2H), 7.18 (m, 3H), 7.27 (m, 2H), 7.46 (d, J=8.24 Hz, 2H), 8.95 (s, 
2H) 0 

HJi0iJ3 1 (2) : (2S) -1- { [ (2S, 4S) - 4 y:/?vVfc° 
5 p y ^^z- 2 — f /V] #/V*J?rvW t°n ]J 2 hV • 4 - 
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ft * o 



l. -jRi* (i) 




(i) 



5 (5£«f\ «AttfllifeSSr*UTt>J:v^S[*«*SSr*fcb, gtBfifi&K 
"To ) T?^ £ ft 5 \Y&m * 7c ft-?: Wife, 
2. -jR* (IA) 



(IA) 



10 




yi4-ch 2 - mmm*. m.mm^tci-m^tix%x^mn^ 



3. (IA- 1) 
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(R 1 )k 




(IA-l) 



(1) l~5j@©R 2 (^«to-CS^$^T 1 bJ;VNC 1~8^^, 

(2) l~5#!OR 3 ^J;oXe^$tl"Ct J:V^^, 

5 (3) l~5m<DR 3 \Z.£^xm.W!:£tirh «tV^*S (i^iOOT 

(4) s&A©»gs-f-3&*JSMF\ tu<ttlnl-©^*^t-*SK:fto-rn 
ocr 1 is* fc tt®Hf ^ ^11 L ( r. <om* £ 6) 1 ~ 5 fi© R 3 fc «t 

10 R 2 f2, ^P^y, =hn, WA t^y, OR 10 , NR n R 12 , SR 1( \ 
S0 2 R 13 , COOR 10 , CONR n R 12 , COR 13 , =N-OR 10 > SO 
2 NR 11 R 12 , OCOR 13 , OS0 2 R u , N R 14 CONR n R 12 , NR 14 
COOR 10 , OCOOR 10 , OCONR n R 12 , S0 2 OR 10 , OSO z O 
R 10 , SOR 13 , l~5m<DR 3 K£oXm$i:iS}lXh£^}Kmm-£tc&l 

15 ~5ffiOR 3 (cJ;o-ca^$tbT 1 bJ:v^^?:^U 

R 3 f4, ^o^V, ->TA tf-*A OR 10 , NR n R 12 , SR 1C \ 

S0 2 R 13 , COOR 10 , CONR u R 12 , COR 13 , =N-OR 10 , SO 
2 NR n R 12 , OCOR 13 % OS0 2 R 13 , NR 14 CONR n R 12 , NR 14 
COOR 10 N OCOOR 10 , OCONR n R 12 , S0 2 0R 10 , OS0 2 0 

20 r 10 , sor i \ w&m*%Lxh&^i%mm*tc\$m&&ziii'Xh^ 
mmm* e> wr $ fts i ~ 5 ® x o -cam * tit x v > c 1 ~ 8 

/N D yy, ~hn N t^y, OR 10 , NR n R 12 , SR 10 , S0 2 
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R 13 „ COOR x \ CONR n R 12 , COR 13 , = N-OR l( \ S0 2 NR 
^R 12 , OCOR 13 , OS0 2 R u , CONR n R 12 , CONR 11 COR 1 
\ CONR 11 S0 2 R 13 , NR 14 CONR u R 12 , NR 14 COOR 10 , O 
COOR 10 , OCONR n R 12 , S0 2 OR 10 , OS0 2 OR 10 , SOR 13 , 

R 10 « 

(1) tK*M^ 

(2) LTfc J: v<>c l~8$Sf#L 

(3) »&££WLT*>J;V\^git tfcte 
10 (4) «ftfi«r*L'rt>J:V'4eWIW*?U 
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